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FOREWORD

The study reported herein was conducted in support of DA Project
4A663712D860, "Military Geographic Systems," Task 04, '"MGI Data Base,"

Work Unit 04, “Automation of Performance Prediction Models," sponsored

by the U. S. Army Engineer Topographic Laboratories. The work was per—
formed by personnel of the Terrain Analysis Branch (TAB), Mobility and
Environmental Systems Laboratory (MESL), U. S. Army Engineer Waterways
Experiment Station (WES), under the general supervision of Messrs. W. G.
Shockley, Chief, and S. J. Knight, formerly Assistant Chief, of the MESL,
and under the direct supervision of Mr. W. E. Grabau, Chief, TAB; Mr. M. P.
Meyer was Project Manager. Computer programs were developed by Miss M. H.
Smith; Mr. C. A, Carlson assisted in developing the model. This report was
prepared by Miss Smith and Mr. Meyer. Mr. A. Vazquez and Mrs. M. P. Terry
assisted in computer programmiag and compiling information.

COL Ernest D. Peixotto, CE, was Director of the WES during this study d

and preparation of the report. Mr. F. R. Brown was Technical Director.
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AUTOMATION Of A MODEL FOR PREDICTING SOIL MOISTURE l

AlD SOIL STRENGTH (SMSP MODEL)

{ PART I: INTRODUCTION

Background

i 1. The study reported herein is a part of the work to automate

performance prediction models of immediate military interest for inclu-

sion in an automated Military Geographic Intelligence data base system.
Completed performance prediction models include the Airfield Construction

R Effort Modell in FY 70, the Cross~Country Locomotion Model? in FY 71,

and the Helicopter Landing Zone Model3 in FY 72. Th#s report describes
I an automated model for predicting soil moisture and soil strength {SMSP
model).

2. Methods for predicting soil moisture and strength (defined in

terms of cone index (CI) and rating cone index (RCI)[‘j were developed

\ previously at the U. S. Army Engineer Waterways Experiment Station (WES)
for use in predicting the trafficability of fine-grained soils in multi-
pass cross—country vehiculac operations.a’5 For that application, strength
predictions were required for the 15- to 30-cm layer, the critical layer
influencing performance of many military vahicles. Moisture contents of
the 0- to 15- and 15- to 30-cm layers were also provided for use in the
prediction process. In a subsequent study of worldwide strength condi-
tions of surface materials,6 soil strength relations were extrapolated to
the 0~ to 15-cm layer. These relations have been incorporated in the
present model. An earlier version of the model was used to predict long-
term trafficability conditions in the vicinity of Saigon, South Vietnam,7
to provide data for construction of soil moisture and srrength records in

synthalogous environments,8 to provide RCI data for use in an aralyticai

1
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procedure for quantitatively comparing the similarity of terrain sites,9
and to provide moisture content data input to a model that predicts induced
radiacion activity of surface soils following nuclear detonations.lo’ll
3. The model presented herein has been used to predict moisture

contents for the Seismic Sensor Performance Prediction Hodel,12 and strength
values for input to the Cross-Country Locomotion Hodel2 and the Army Materiel
Command (AMC) Model for Predicting Cross—Country Vehicle Performance.13’14
It can also be used to prnvide data that can be converted to California
Bearing Ratio (CBR) and soil moisture conditioa for use by the Airfield
Construction Effort Modell (see Appendix G), The model also includes

an option to store data for use in an;ther model that predicts snow depth,

snow density, and frost azd thaw penetration15 (herein referred to as

*
the Freeze-Thaw model).

Description of the Model

4. The SMSP model is a composite of soil moisture and soil strength
prediction methods.a The prediction method for soil moisture is a daily
bookkeeping procedure wherzin soil water is added as a result of precipita-
tion or subtracted as a result of depletion (resulting from evaporatiom,

transpiration, and drainage). Predictions are influenced by terrain and

4c,~d,-e,-h; 5

weather conditions. Soil strength values are predicted from

daily soil moisture predictions by using known relations or relations that

4§, 5

are determined by certain soil properties. The model combines

*The program for this model is on file at the WES.

e et e A .
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SUMMARY

The soil moisture strength prediction (SMSP) model is a composite
of the methods developed at the U. S. Army Engineer Waterways Experiment
Station for predicting daily soil moisture contents and strengths (in
terms of cone index and rating cone index) of soil layers at depths
of 0-15 and 15-30 cm. Information required by the model includes soil
moisture accretion and depletion relations, field maximum and minimum
soil moisture contents, moisture content at start of prediction, soil
dry density, soil moisture-strength relation, daily rainfall amounts,
and minimum rainfall amount required fi. ._‘retion. This information
can be obtained from one or more of _...:.- cources: (a) dircctly from
measurements at a specific location; (b) indirectly from estimated or
averaged data derived from field measurements, literature, or empirical
equations bullt into the model; or (e¢) indirectly from a surface compo-

sition group classifization that closely follcws the Unified Soil
Classification System.

The computer program for the model Is written in Fortran IV conver-
sational mode for use on a teletype connected to a Honeyirell-GE (General
Eiectric) 440 computer. Output data are stored in permanent files for
use by other performance prediction models, for printing, or for input
to plotting programs.

The main text of the report includes a discussion of the structure,
operation, use, limitations, and mathematics of the model.
Appendixes A-G include detailed flow charts and listings of the computer
program; listings, organization, and format of input data; examples
of prediction runs and graphic displays of results; and procedures for

converting cutput data to terms required by the airfield construction
effort model,

ix
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both prediction methods and outputs daily soil moisture content and/or
daily soil strength values (CI and RbI) for soil layers at depths of 0-~15 cm
(designated as layer 1) and 15-30 cm (designated as layer 2).*
Input data

5. Tercain and we;ther data are required as inputs to the model.

6. Terrain data. The terrain data, which are referred to as control
data in the automated program, include minimnum rainfali amount required

for accretion and che following for each layer of a given soil:

a. Accretion relatioms. .
b. Depletion relations. ) g |
¢. Fileld maximum and field minimum soil moisture contents. .

d. Soil moisture content at the start of prediction. :

e. Soil moisture-strength relation. 3

f. Dry density.
7. The terrain data may be one or a combination of three different

types as follows:

Tl

a. Specific data, These data include the above prediction rela-
tions and scil property data that are derived from measurements taken at
a specific location. Use of these data provides the most accurste predictions
of soil moisture and strength for a particular site under a given sef. of

terrain and weather conditions. Procedures for derivation of specific

*
Each layer is actually 15,24 cm (6 in.) thick. In converting data from
metric to English units the program uses the actual thickness.
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prediction relations are given in reference 4c; the preparation of the
input data is discussed in Part IIL of this report.

b. Estimated data. These data refer to averages or estimates

derived from (a) field measurements, (b) published literature containing
data on terrain analogous to the test area, or (c) equations developed
from soil property data from a large number of sites. These equations,
called tentative average (TA) relations, are incorporated jn the

model and require measured or estimated values of soil pronerties as input.
The methodology for deriving these equations is discussed in references

4e and 4j. The moisture equations and variables are shown in table 4 and
the strength equations and variables are shown in tables 6 and 7. The
mathematics of the equations are discussed in Part IV of this report; the
preparation of the input data is discussed in Part III.

c. Surface composition group data. ‘These data are also averages

or estimates that have been derived from sources similar to those described
above. However, here a set of control datxz has been gencrated for each
of a number of surface composition groups. The groups correspond closely
to soil classes of the Unified Soil Classification System modified by
tne addition of nonsoil water, pavements and structures, and rock to ailow
for characterization of the entire surface area. Each goil group has all
the information needed for operation of the model stored in a file subject
to call by a group code number. Materials of the surface composition groups
and the corresponding group code numbers are shown in table 1. The surface
composition group can be used when gpecific data are not available.

8. Weather data. The w-:ather data include d;ily precipitation

amounts (expressed as water squivalent) and dates of the beginning of sczasons




when the rates of depletion change, Provision is made to allow input of
air temperature and snow depth for future ugse with the Freeze-Thaw model.l5
OQutput data

9. Output data are stored in permanent files for use by other per-
formance prediction models, for printout, or for input to plotting programs.
Tue printing format is suitable for use in reports. Soil moisture content
can be presented separately in units of either centimeters or inches of water
per soil layer (15 cm thick) or, if desired, by percentage of dry weight. Soil
strength can be written as CI and/or RCI. The predictions can start or
end at any time during the year as directed, and can run a part of a year
or for consecutive years. Predictions can be made for one or more selected
years of extreme, unique, or typical rainfall distributions. In these
cases yearly starts are controlled by starting moisture content values inserted
at the beginning of the year of weather data input. When predictions for
another soil are needed, a restart of the model with new terrain input

information is required.

- Limitations of the Model

Layer

10. The model predicts the moisture contents and strengths of the
first and second so0il layers (0-15 and 15-30 cm depths). No direct account-
ing is made of water from precipitation that is absorbed by vegetation, runs
off the surface, or drains to lower layers. Depletion is considered a net
loss, and losses specifically from evaporation, trenspiration, and drainage

are not differentiated.

Yow




Terrain

11. The model does not includé all terrain attributes that
can affect soil moisture content and strength, It does not consider the
direct influence of attributes such as water tables, frost, snow, and soil
tillage. The influence of these attributes has been studied, but relations
have not been developed sufficiently feox inclusion in the present model.

It should be noted, however, that the model was pur%osely designed in a
modular format to allow for their inclusion at a later time.

12, The model does not provide dailly moisture contents and strengths for
surface materials having strengths that normally are not appreciably affected
by moisture fluctuations, such as clean gravels, cobbles, boulders, stones,
and rock, or materials in which daily moisture contents seldom varv signif-
icantly, such as very poorly drained (water-logged) organic silts and clays,
and other organics (peat and muck). A general estimate of water content,
dengity, and strength (in CI) for these materials 4is shown in table 2.* Also,
the model should obviously not be used for predictior -n irrigated fields, where
the moisture content or strength of the soils is not related to precipitation.
Weather

13. The quality of the weather data, like that of the terrain data,
can have an important bearing on the accuracy of soil moisture prediction.

The prediction of moisture contonts requires input of daily rainfall amounts.
Rainfall distributions may be quite variable over an area, and an intense

rainfall can occur less than a kilometer away from a light shower. This

*
These data are not included in the automated program. They are presented for
use by analysts desiring to characterize entire surface areas.
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is especially true in mountainous terrain, where sharp changes in rainfall
amount commonly occur with differences in prevailing winds or in elevation.
In some of the mountainous areas of Hawaii, for example, the average annual
rainfall changes from 50 to 500 cm over a distance of 10 km. The user of
the model should recognize this limitation and try to obtain rainfall data
that apply to the area of prediction.

14. The tentative average relations used with estimated data (see

paragraph 7b) were developed from specific Jata obtained within the continental

United States. Use of these relations, therefore, should be limited to
|

areas of similar climate.

Accuracy of predictions for individual sites 1J

15, Soil moisture content. Prediction accuracies were determined from

specific relations developed from 23 test aites. The average deviation of
predicted values from measured values for the 15- to 30-cm layer was

about + 1 percent moisture content, dry weight, for the year the prediction

relations were darived and about + 1.5 percent the following year.4d The
natural variability of moisture content within a site at a given time is
of the same magnitude (Appendix D of reference 4e). From average relations
and from rainfall u.:a collected some distance from the sites, the average
deviation of predicted soil moisture contents from measured values for the
15~ to 30-cm layer (for 601 test sites) was about + 4 percent moisture
content.“e Prediction accuracy for the 0~ to 15-cm layer was somewhat
poorer becaure of the greater variahility in the soil at the surface.

16. Soil strength. Strengths for the 15~ to 30-cm layer were
predicted from measured moisture contents and specific soil moisture-

strength relations. The average deviations of these strengths from measured




strengths were about *+ 15 CI or RCI units under wet soil conditions; the
accuracy decreased at lower moisture contents,“j The natural variabilities
of CI and RCI within a site are of about the same magnitude.kh Strengths
for the same layer were also predicted from measured moisture contents and
estimated soil moisture-strength relations. The average deviations of these
strengths from measured strengths were *+ 30 units for CI and + 20 units for

43 again, the accuracy decreased at lower

RCI under wet soil conditions;
mcisture contents. No tests were made for prediction accuracy of the 0- to
15-cm layer; but, similar to moisture content, the prediction accuracy is

assumed to be poorer because of the greater soil variability at the surface.

Accuracy of predictions for large areas

17. No tests were made to determine the accuracy of predictions for

large areas (areas several hundred square meters or more). The limitations

of time and money required for the development of the computer program reported

herein precluded the design and operation of a field and desk study to
collect and analyze the necessary data. It can be assumed, however, that

the range of variation between predicted and measured values would be

greater than for individual sites because of the greater variability of terrain

and weather properties.
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PART II; STRUCTURE OF PROGRAM

Compp:gr Orientggion

18. The program for this model isx written in Fortran IV language
*
for the Honeywell-GE (General Electric) 440 computer at the WES and is

to be used remotely by teletype. The system compiler Fortran XFR is

used.

19. An average run for two years of daily precipitation with a complete
output (soil moisture content in terms of volume or percent, CI and RCI for

the two layers) takes from 2 to 2-1/2 min.
20. 1If graphic displays are required, the data in output files stored
by this model can be plotted directly by using the proper programs. The

graphic display program is discussed in paragraph 39.

Main Program and Qverlays

21. The program is in conversational mode and is of modular con-
struction. It consists of a main program and six overlays,
and it accesses up to four input files and creates up to nine output

files, If generated data exceed the capacity of a file, the program

automatically opens another file and names it in sequential order.

*
The Honeywell 435 was upgraded to the 440 in early 1972.
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22. The main program, overlays, and required input control

files are on file in the WES Automatic Data Frocessing Center as tabn-

lated below.

File or
Overlay Characters
| Name Description or Function Source Object Lines
i FTWEMS  Main program 17571 15333 472 ;
COMPMS Computation core 3234 2628 113 !
? FIL1DA Stores moisture content file 4128 3546 127 ,
FIL2DA Stores percent moisture 3222 2556 97
content file
[ ' FRODEP  Stores output for freeze-thaw 2364 1626 62
. program
STFRSP Computes and stores strength 2142 2067 70
) from soil properties
' CALSST Calculates soil strength 5991 4875 173
| DSURGR Soil composition group 9906 - 122
: descriptors - data file
DFSTEQ Coefficients of equations 1932 - 40

to determine strength
relation constants, A and
B - data file

Schematic Flow Chart

23. A schematic flow chart shows the logic used in assembling the
program (fig. 1). Detailed flow charts of the program are given in

Appendix A,
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OVERLAYS @ NAIN PROGRAM

2
READ CONTROLS :

1. FROM SURFACE COMPOSITION GRCUP DATA
2. FROM SPECIFIC DATA
3. FROM ESTIMATED DATA TO BE USED

WITH TENTATIVE AVERAGE

ACCRETION AND DEPLETION

RELATIONS

ATHER DATA:

1. BEGINNING OF SEASON DATES

2. DAILY RECORDS FOR ONE WEEK
OF

a.PRECIPITATION
b.AIR TEMPERATURE (OPTIONAL)

OVERLAY 1 CONVERT INPUT TO
| compsy™ .*] INCHES T-F*MNECESSARY
|coMPUTES sorIL h
MOISTURE FOR TOP —{_CALL OVERLAY 1 |
TWO 15 M SOIL
LAYERS FOR SEVEN
DAYS ARE
I_____ ALL DATA STORE SOIL
FOR THIS YEAR | MOISTURE -~
ENTERED "CONTENTS
OVERLAY 2 BY LAYERS
"FILIDA" l\
WRITES DATA l
FILES OF SOIL { CALL OVERLAY 2 ]
MOISTURE CONTENT NoO
BY LAYERS
IS
PERCENT PRECIPITATION
SOIL MOISTURE DATA EXHAUSTED
REQUIRED 2
OVERLAY 3
"FIL2DA" ol
T SOTL T—QML GVERLAY 3|
MOISTURE AND
WRLTES DATA
FILES BY
LAYERS

——0

Fig. 1. Computer program flow chart
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R TEMPERATU NO
IN

DATA FILE
?

OVERLAY 4
TFRODEP"
WRITES DATA
FILES OF DAILY:
PRECIPITATION
SNOW DEPTH
AIR TEMPERATURE
PERCENT SOIL
MOISTURE FOR
EACH SOIL
LAYER

YES

CALL UVERIAY 4

OVERLAY 5
"STFRSP"

CALCULATES
STRENGTH
EQUATION
CONSTANTS
FROM SOIL
PROPERTIES

CALL OVERLAY 5

—

OVERLAY 6
TCALSST™
CALCULATES
CONE INDEX
AND/OR RATING
CONE INDEX
FOR EACH
SOIL LAYER

CALL OVERLAY 6

---’--{EE)

Fig. 1. (Concluded)

12 Page 2 of 2




Function of Main Program and Overlays

24. The following outline lists the action accomplished in each segment

of the program and the order in which each, if required, is called into use:

a. Main program - FIWEMS - a program F developed in the

Terrain Analysis Branch of the Mobility and Environmental

Systems Laboratory of the WES for predicting soil Moisture
content and soil Strength.
(1) Defires dimensions of the array of each variable con-
tained in "common" statements.
(2) 1identifies initial data.-
(3) 1ldentifies formats of input data.
(4) Reads all input control data.
(5) Reads all weather data.
(6) Converts input as required.
(7) Activates the proper overlay at the proper time.
(8) Contains a subroutine called by overlays for
special formatting of output when precipitation
record begins other than the first day of a week,
b. Overlay 1 - COMPSM - COMPutes Soil Moisture content.
(1) Computes daily soll moisture contents for the top
two soil layers.
(2) Stores daily soil moisture content data in data
blocks of one year (January-December).
c. Overlay 2 - FIL1DA ~ creates Flles for lst type of output

DAta. soil moisture contents by unit layer. Stores

13




soil moisture content data in a separate file
for each layer. If required, converts soil
moisture contents to percent dry weight.

d. Overlay 3 - FIL2DA - creates FILes for 2nd type of output

DAta, soil moisture content by percent. Stores data in a

separate file for each layer.

e. Overlay 4 - FRODEP ~ creates a file of data for use in models

that predict FROzen DEPth or thawed depth of soil. Stores
daily precipitation, daily air temperaturs, measured daily

snow depth (if available), and daily percentage of soil

moisture content data by layers in an output file.*

al

Overlay 5 - STPRSP - calculates soil STrength equation con-
stants FRom soil moisture contents (at specific values of CI
] and RCI) that have been derived from Soil Property values.
These constants are stored for use in Overlay 6.
8. Dverlay 6 - CALSST - CALculates Soil STrength. Calculates
daily CI and/or RCI.

Listings of these program files are in Appendix B.

Input and Output Data

25, The computer operator can enter the input data, described in
paragraphs 5-8, into a designated input file either by paper tape or

directly from the teletype keyboard, or he can punch them on 80-column

*This overlay is not reguired for operation of the program. It is included
for the convenience of the user.

14




c.rds and enter them in a time-sharing file. Some control data are
entered from the teletype keyboard only. This input is concerned with
input and output options in answer to questions posed during the running

! of the program.

i 26, Output data generated by the program are stored in tine-

f sharing files, which are formatted for printing by SYS:MAX @ WES media con-

f version system) without line numbers. A built-in routine slews the

printer to the top of the next page when a page of data is complete.
The output files remain in the time-sharing storage until the user unsaves

them.

Definiﬁi:ns

27. Table 3 contains a list of device, variable, constant, and
) flag definitions, and units of measurements with significant decimal

i places where applicable.

15




PART II1: PROGRAM OPERATION

28, The successful operation of the program depends on careful

preparation of the input data, an understanding of the user function in
operating the program, knowledge of the limitations and conventions

adopted by the program, and the form, restrictions, and location of the

program output data.

Input Data Preparation

29, Weather data preparation is the same regardless of the input '
data source. All other data are control data (see paragraphs 6-3). In
this discussion the terms card and line are used synonymously since data
from a card fills a teletype data line.
Control data
30. Control data describe the top two soil layers and appear on

seven different card types (1-7) as shown in figs. C6-Ci7 of Appendix C.

31, Specific data. If the user wishes to run a prediction based
entirely on specific data he must input on the proper cards all of the
control data (see paragraph 6). The card deck setup is shown in fig. C3,

Appendix C.

32, Surface composition group data. A user selecting control data

input from the surface composition groups needs only to use the five

heading cards (type 7) and the cards with weather data (types 8 and 9) to

16
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make a prediction run. If he has information concerning beginning mois-
ture content for each layer, he should add card type 3. He can also add

any other card type for which he has specific data. The cards, including
card type 3, must precede cards of type 7. The card deck setup is shown

! in fig. C4, Appendix C. The control data card input for each surface compo-

sition group is stored in file DSURGR. The file is discussed in Appendix D.

33 Estimated data. Tentative average control data stored in the

main program are: 1
: a. Accretion relation constants. .
b. Depletion relation constants.
; <. Minimum precipitation causing accretion.
: d. Moisture ranges of depletion by soil type, season, and

layer.
e. Maximum and minimum soil moisture equation constants.
Table 4 summarizes the relations from which these constants are taken.
34, Other estimated data that are stored are soil property equa-
tion constants for calculating strength relation coefficients. These
constants with codes that indicate the soil property and 1ts form (1n,
Inln, or natural) are stored in file DFSTEQ and are listed in table D2,
Appendix D.

Weather data

35. Weather data appear on two different card types (8 and 9) as

illustrated in figs. C18 and Cl19 of Appendix C.




User Function

36. The user is assumed to be familiar with the remote operation

of the computer by teletype and to have checked the compatibility of

the computer system he is using with the system for which this program
i was written., He can submit program card decks to the computer operator
for loading the model into the time-sharing disc pack, or he can enter
them by paper tape through the teletype. The main program, all over=-
lays, and 11 input files must be pr;;ent to run che program.

37. The user must prepare control data and weather data as described

in paragraphs 29-35 and in Appendix C, and he must be prepared to enter

file names descriptive of the type of output data desired. A file name

is a six-character alphanumeric, the last three characters of which must

be 001 as requested during the rununing of the program. This makes pos-

gible the automatic incrementation of output data files in sequential
order-—~XXx001, XXX002, etc.~—1if necessary.
38. Three examples of the program operatinn using specific, surface

composition group, and estimated data are shown in Appendix E. Example 1

18




uses only specific data. Example 2 uses the same weather data, but a
surface composition group as a control dsta source. Example 3 uses
estimated data with tentative average relations for the prediction.
These examples also illustrate the user's response to questions asked
during the running of the program. A run providing data for the Freeze~
Thaw model is included as Example 4 in Appendix E.

39. If plotting of the output files is desired, a separate program,
FSPMSD, is included for the user's convenience (Appendix F). If this
program is used, a CALCOMP drum (pen) plotter and required operating
library routines must be available., If the required library routines
listed at the beginning of the program are not available in his comptter

system, the user must write a plotting program that will be accepted by

the system.

Program Conventions

40. Pcogram conventions that must be understood by the user, in
addition to those observed in data preparation, are as follows:
2. The internal operation of the moisture prediction phase of
the program is in inches of moisture per 6~in. soil layer.
b. All data input by the user, cxcept density, must be in the
same system of measurement (either all inches or all -
centimeters).

c. Density is always entered as g/cc.

19
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8. All 72 spaces on a teletype line must be filled by data or
accounted for by spaces.

e. The soil strength and freeze-thaw programs use relations
in terms of percent soil moisture content; therefore, the

percent option must be selected for the running of these

programs.,

ln
.

Entry of minimum storm data must be in three decimal places
(0.100 in. or 0.254 cm).

£+ In converting centimeters to inches, the constant 0.3937

is used as a multiplier; and in converting inches to centi-
meters, the constant 2.54 is used.
h. 1In converting output from centimeters to percent, 15.24 cm

is used for the thickness of the 6-in. increment.

i. Identification of the run on the top of each page that is
printed from an output file is made from the identification
information on card type 1, and not from the card type 7
heading cards (see Appendix C).

J. The iast four characters of the identification must be
numeric and must agree with the surface comnosition group,
if a group is used as an input data source.

k. If air temperature data are included, both temperature and

snow data cards must follow the last precipitation data

card for each year.

The program requires a "RUNBIG" call for its initiation.




m. This program uses cverlays; thus, object files with the

following names are held under the user work number for

use in running the program:

(1) FTWEMS ~  0(zero)FIWEM

(2) coMPMS -  Q(zero)COMPM

{3) FILIDA -~ 0(zero)FiLlD

(4) FIL2DA - 0(zero)FIL2D

(5) CALSST - 0(zero)CALSS

(6) FRODEP -~ 0{zero)FRODE

(7) STFRSF -~  0(zero)STFR3

To save compilation time, the user can call the program "OFTWEM"
and initiate it with a call to "RUNBIG." This results in a sav-
ing of approximately 30 sec of running time.

n. If the predicted moisture content on the last day of a
season is lower than the minimum moisture content on the
first day of the following season, daily depletion is not
computed until sofl moisture content has accreted above
the new season minimum,

o. If precipitation cards are out of order, an error message
is printed on the teletype. If a precipitation card is
omitted, no error is printed, but zeros are written into
the output file for the dayes omitted. The output data
beyond that point will be in error.

p.- The program ruvunds values as follows:




 —er——

(1) Soil moisture contents in inches or centimeters are
rounded to the nea:;st hundredth of the measurement
unit.

(2) Soil moisture content is rounded to the nearest hun-
dredtk of a percent.

(3) Strength data are rounded to the nearest unit (CI or
RCI).

Some check data are printed by the teletype during the

running of the program. Should these check data disagree

with those desired, the program can be aborted by hitting

the stop button (S).

-




PART IV: MATHEMATICS

41. The mathematics used by the program are simple straight line
and power function relations derived empirically using regression tech-
niques. The overlays "COMPSM" and 'CALSST" contain instructions for the
calculation of soil moisture content and so.l strength using the control
data as defined in paragraph 6. The program was written primarlly for use
with TA (estimated) input data with options to substitute data supplied
trom specific sources (paragraph 7a) or data characteristic of a surface
coniposition group (paragraph 7c). This main core of computations makes
possible the total use, partial use, or the use of a combination of any of
the three types of input data (see Appéndix C). Provision is also made
for the calculations of maximum and minimum soil moisture contents and of

the soil moisture-strength relations if desired,

Soil Moisture Prediction

Accretion relations

42, Accretion (wetting) of soil depends primarily upon the amount of
precipitation and amount of storage space available in the soil for absorbing

4¢,4d

water. Precipitation is the critical variable when the total precipita-

tion for a storm is less than the storage available (in the top two layers
of soil). This type of accretion is called '"Class I." "Class II" accretion
occurs when the precipitation is greater than the available storage; then
accretion depends on the amount of available storage. Ezuations expressing

these relations are shown in table 4.
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43, "RMIN" (minimum storm) defines the amount of precipitation
below which no appreciable wetting of the soil occurs. Unless the user
enters a value of RMIN on card 2-1 (see fig. C7, Appendix C), the program
assumes an RMIN of 0.1 in. (0.254 cm). If precipitation exactly equals
RMIN, no accretion or depletion occurs. For precipitation less than RMIN,
depletion is determined in the usual manner.

44, Minimum values of accretion are set at 0.03 in. for Class II
accretion for both layers and 0.01 in. for layer 2-Class I accretionm.
Layer 1-Class I accretion for precipitation between RMIN and RMIN + 0.07 in.
(i.e. between 0.1 in. and 0.17 in. in fig. 2) has a 1:1 relation to pre-
cipitation above RMIN when the minimum storm is 0.1 in. If RMIN is entered
as some value other than 0.10 in., the accretion value 0.07 in. must be
recomputed. For example, as shown in fig. 2, a minimum storm (RMIN) of
0.06 in. would result in a minimum accretion of 0.034 in. The user must
enter these minimum values on card 2-1 (see fig. C7, Appendix C) if new
accretion equation constants are used, Accretion relations can be modi-
fied by entering equation constants on card 2-6 (see fig. C12, Appendix C).
The same equation form must be used.

Depletion relations

45, The program accepts depletion relation equations in polynomial
form up to sixth-degree equations forced through zero. The surface compo-
sition groups use fourth-degree equations. The equation coefficients are
in file DSURGR (see table D1, Appendix D). TA depletion equations (estimated
data) are fourth-degree polynomials, except for two that are sixth-degree
polynomials. The equations define depletion curves that were determined

empirically.“e
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Fig. 2. First-layer Class I accretion
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46, The equation coefficients were determined by a multiple linear
regression technique with the intercept equal to zero. Daily moisture
loss was considered dependent on soil moisture content above minimum

moisture content. The equation form is:
Y = ax + bx2 + cx3 + dxk + ex5 + fx6

47. For a specific location, if the maximum and minimum soil moisture
contents for each layer can be determined, these TA depletion equations can
be used. If this is the case, the program computes a factor by which the
site is referenced to the TA moisture depletion during summer, (site maximum
moisture - minimum moisture)/(TA maximum moisture — minimum moisture). This,
in effect, stretches or compresses the TA depletion curves to force them
into agreement with the specific location depletion relation.

48. There are 18 equations in the set, three for each soil layer
for each of three seasons; they are listed in table 4.

Maximum and minimum soil moisture contents

43. TA maximum and minimum soil moisture equations (estimated data)
are empirically derived relations. The constant terms were derived by
regression analysis. Maximum and minimum moisture contents were con-
sidered dependent on soil properties. The properties included in
the prog-am are improved revisions of these equations and can be used at
the user's option to compute maximum and minimum moisture contents if the
soil properties for each soil layer are available. The equations are

shown in table 4 and are of the form:




Y=a+ b(SPl) + c(SPz) +......n(SP16)
where
Y = maximum or minimum moisture content
SP = soil property
50. The user can supply his own equations, if they are of the same

form, by entering soil properties and equation constants on card type 2-2

as shown in fig. C8, Appendix C.

Soil Strength Prediction

51. Both the CI and the RCI relations to soil moisture content were
determined empirically to be straight line logarithmic. Natural logarithms
are used with specific, estimated, or surface composition group data in
this program. Equations have the following form:

In CI = a + bln MC
In RCI = a + bln MC

where

CI cone index

0

RCI

rating cone index

MC

soil moisture content in percent

Given relations

52. 1If surface composition groups are used for prediction, each group
has an associated CI and RCI equation for each soil layer. If the user
does not use a group, he must supply the strength equation constants using
specific or estimated data. Information for entering these constants can

be found on card type 2-4, as shown in fig. C10, Appendix C.
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Relations computed from soil

properties (estimated data)

53,

properties,

content at specific CI's and six sets to predict moisture content at

specific

determine soil properties most closely associated with moisture con-

tents 2t CI values of 200 and 300 and RCI values of 100 and 200. Nine

soil properties were examined, and only those that made a significant '
statistical improvement in the relation were actually used.
and 7 show the various resulting combinations which were retained in

the equation sets.

54‘

In a study analyzing the relation of soil strength to soil

43

RCl's. A multiple linear regression technique was used to

a. Percent sand

b. Percent clay

c. Percent silt

d. Percent organic matter
e. Percent fines

£. Liquid limit

g. Plastic limit

h. Plasticity index

i. Dry density

six sets of equations were presented to predict moisture

The soil propertiés used are as follows:

Tables 6

Once these relations were determined for moisture contents at the

strengths stated in paragraph 53, a straight-line relation was assumed to

exist between ln CI and ln soil moisture content (see paragraph 51). The

equation for this straight line was then determined by forcing it through

soil moisture contents at a CI of 300 and a CI of 200 (fig. 3). The same
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where: HCZOO is the moisture content at a CI of 200
MC300 is the moisture content at a CI of 300

MCZOO and MC300 can be determined by any one
of the sets of equations for which soil
properties are known

MC is the moisture content for the day of
prediction

Fig. 3. Cone index ~ percent soil molsture content relation
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sets of equations are considered applicable to both layers. Similarly,
straight-line relations were established for 1ln RCI versus 1ln soil
moisture content.

55. The partial regression coefficients for the six sets of equa-
tions used in calculating CI coefficients are listed in table 6. A set
consists of equations for calculating moisture contents when CI is 200
and when CI is 300. The soil property coetficients are listed in the
order in which they are entered into the equation.

56. Partial regression coefficients for equations used in calcu-

lating moisture contents when RCI is 100 and 200 are listed in table 7.
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Table 1

Surface Composition Groups 5

rganic| Drainage
ontent| Potentialj Group
_ Material Y 4 Class | Code

Groups with Similar Material im O- to 15~ and 15~ to 30-cm Layers

Water 0 ; 8888
Pavement and structures >252 coverage 0 2 |0101
Rock, stones, boulders, and cobbles, : 1
P.D. sizes >0.074mm,is >50%, and >76.2mm,1is >25% : 2 { 0202
" "Coarse g'raine? Gravel, P.D. | Clean gravel, P,D, H o, 5030_3——
P.D. sizes sizes >4.76- !sizes <0.074nm, 18 <52 ) i
>0,074mm,is | 76.2em, 1s Gravel with fines, P.D. : . 2 10707 or
>50% >25% sizes <0.074mm,is >5-50%i ! , 1111%%
Sand, P.D. Clean sand, P.D. sizes |, 2 0505
sizes 50.074- |<0,074mm, is <5% l
4.76mm,1is Sand with fines,P.D. 1 I0606
>252 sizes <0,074mm,is :
o - 25-50% . >0-7 2 - 0707
Fine grained, |Silt, LL <35 and PI <15 1 0808
sizes<0.074mm, 2 70909
1s >50% Clay, IL >35 or P1 >15 11010
e e et 2 a0
Organic silts and clays (plastic) >7-30 0 12312
e e e —_ ——— s — 1 1313
_..Peat (nonplastic) -.230 0. 11414

Groups with Different Material in O- to 15- and 15- to 30-cm Layers
Sand, 0-15 cm, over 1 1 0610
- 1>0-7

Clay, 15-30 cm 2 0711
Silt, 0-15 cm, over t
Clay, 15-30 cm 2 0911

*
Drainage potential classified by occurrence of water table as follows:

Class 0 Water table occurs at surface 902 or more of the time

! Ciass 1 Water table occurs at the surface less than 90% and above 120-cm depth
10X or more of the time

Class 2 Water table occurs above 120-cm depth less than 10X of the time

** Gravel with sand matrix coded 0707; gravel with clay matrix coded 1111
NOTE: PD = Particle diameter

LL = Liquid limit

PI = Plasticity index
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Table 2

Soil Water, Density, and Strength for
Surface Composition Groups with
Constant Values

- o . Tttt T -Water* k% —!
Group Content Density Strength '
L --Mater-ig-L Els DR TR e . COde - -a/:-,-- .- g/c—c . e -.QI ..._,_:
" Water 8888 100 1.00 0 !
; _ (1iquid)
| Pavements & Structures 0101 1 2.50 750+
! §
;* Rock, Stone, Cobbles, Bouldes 0202 1to5 2.15 750+ ;
| Clean Gravel 0303 1 2.00 100
| Saturated Organic Silt-Clay 1212 90+  0.80 25 l
f-, . . . - - . .
Peat & Muck 1414 90t  0.80 25 }
|

p—-—-
!
i
H

* Percent on dry weight basis except for water
*%* Dry density except for water
+ Represents an average value estimated from a small number of samples.

Water contents are highly variable and increase with an increase in
the percent organic matter of the material.
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Table 3 l
Device, Variable, Constant, and Flag Definitions . ’
Devices :
Dev 1 Device handling input data
Dev 2 Device handling output data for layer 1 :
Dev 3 Device handling output data for layer 2
Lev 4 Device handling output data to be used as input to Freeze-Thaw
model
Dev 5 Device handling linkage with overlay segments of program
; Dimensioned Variables and Constants '
Decimal i
Name Description Units Places f
! Input-Output é
E BD(2) Bulk density (dry weight) g/cc 2 !
] €1(16,2) Individual soil properties variable 3 '
f Cc2(4) Maximum and minimum in./6 in. or 2 '
’ moisture content cm/15 cm .
i IDC1(35) Storage location for rereading - -
: input data
b . IHD(20) Storage for one line of heading - -
IMCA(4,12) Names of months - -
ISINUM(4) Four three-character words making - -

up a site identification number
ISLEW(3) Code for slewing to top of next page - -
when printing output by the WES SYS:MAX

media conversion system

1 of 7 sheets
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Table 3 (continued)
Decimal
Nanme Description Units Places
KIND(3) Code for ty e of surface material and
layers one and two as needed by Freeze-Thaw - -
model
1 - coarse
2 - fine ’
3 - other
MAXD(12) Number of days in each month - -
NMAXD(2) (1) Number of last month having data - o=
for the year
. (2) Day of month for last data for - -
the year
PRECIP(12,35) Storage of daily precipitation for in. 2
one year by month and day or cm
Moisture Content Prediction
ADF(2) Inverse depletion factor - -
C3(2,2) Accretion equation coefficients - 4
C4(2,2) Accretion equation constants - 4
€5(16,4,2) Maximum and minimum equation constants
CMAX(2) Maxinum soil moisture content in./6 in. 2
or cm/15 cm
CMIN(2) Minimum soil moisture content modified - -
by the depletion factor
COEF(108) Tentative average depletion equation - 8

2 of 7 sheets
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Table 3 (continued) 1
Decimal ‘
Name Description Units Places ;
CONEW(3,2,6) Depletion equation coefficients for - 7 ‘
specific relations (polynomial - up ‘
to sixth degree)
CXMIN(2) Minimum soil moisture content Same as 2
CMAX
DWMCt2,7) Scil moisture content in percent 4 2
dry weight
PMC(2) Present (prior to prediction) soil Same as 2 i
moisture content CMAX '
RANG(2,3,3) Maximum and minimum soil moisture Same as 2
content limits of the tentative average CMAX
depletion curves
SDF(2) Site depletion factor - -
STORMC(12,31) First layer soil moisture content storage Same as 2
for one year CMAX
STORMD(12,31) Second layer soil moisture content Same as 2
storage for one year CMAX
X(2) Available storage for soil moisture Same as 2
content (maximum moisture content less CMAX
present moisture content)
XRANG(2,3) Soil moisture content lizits (maximum Same as 2
and minimum) for three climatic seasons CMAX

for specific depletion equations
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Name

ABAR(2)

B(13,2,2)

BBAR(2,2)

CON1(2,2)

D(2),E(2)

IMOD(12,3)

STCON(2,4)

S§TC(12,31)

STRLI(2,4)

SNC(12,35)

TEMPER(12,35)

S— i - w ~f-—v-vv*---v-v*—~" — e T

Table 3 (continued)

Decimal
_Description Units Places
Strength Predicction
Calculated equation constants for cone index - -
Equation coefficients for moisture-strength - -
from soil properties
Calculated equation constants for rating - -
cone index
Natural logarithms of 200, 100, 300, 200 - -
Intermediate summations in equations - -
determining strength equation constants
Form of soil property as it appears in - -
the equation
Soil strength equation constants - 3
(1,4) cone index
(2,4) rating cone index
Daily soil strengths for one year by months - 0
Maximum and minimum strength limits - 0
(1,4) cone index
(2,4) rating cone index
Freeze~Thaw Model Input
Daily snow depths for one year by months m 2
Daily temperatures for one year by months degC 2

39
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Table 3 (continued)

Other Varisbles, Constants and Flags

Decimal
Name Description Units Places
Input-Output
AJBN,JBN,IN Beginning day number divided by aeven - -
DMCLAL,DMCLA2 Variables holding unit volume moisture - -
content output file names
DPMLAL,DPMLA2 Variables holding percent moisture content - -
output file names
DCILALl,DCILA2 Variables holding cone index output file - -
names
DRCLA1,DRCLA2 Variables holding rating cone index - -
output file names
DFRDEP Variables holding Freeze~Thaw model - -
input name
IBD,JB Beginniag day of data - -
1IBM,K Beginning month of data - -
IBY Beginning year of data - -
IDAB Beginning day of week - -
IDAE Ending day of week - -
IND Computed format no. - -
ITEM1,ITEM2,IDEV1 Additional reread storage - -
IIT Number of soil properties to be read - -
1SD Day of new season - -

5 of 7 sheets
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) 1sY
ITYPE
TUNMEA:
JEND
JNK

LK
MEAOUL
MEAOU2

H

i NEWYR,NYR
t NSOUR
i

E NTYPE

ACCR

C1COF

CIROF

g

SECT1....SECT10

Table 3 (continued)

Description

Month of new séeascn
Code for climatic season
1 Summer
2 Traneition (fall or spring)
3 Winter
Year of new season
Code indicating data type
Code for input unit of measurement
Last day of data for year
Index for weeks, 1-~5
Last month of data for year
Code for output unit of measurement
Code for output in percent moisture content
New year of data
Code for input source
Code for subtype data f{dentification

Sector locators

Moisture Content Prediction

Amount of day's accretion

0.07 (point at which accretion equation
is modified)

Amount precipitation exceeds minimum rain

when accretion is less than 0.07 in.

a1

oo

- T ~—w v—‘
&:g J
: :
jd {
Decimal “ ‘
Units Places . )
"\ i
1
i
>
7
i
e b
- - . ,
- - i
in. 2
in. 2
in. 2
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Table 3 (concluded)
Decimal
Nawe Descript ion Units Places
ACCR2 0.03 (point at which accretion equation is in. 2
modified)
DEP Amount of day's depletion in 2
IDAMC,IYR Present day, month, year - -
ICOUNT Number of days in current month for - -
moisture calculation
ITEXA,ITEXB Soil texture for layer 1 and layer 2 - -
C coarse (sands)
M medium (silts)
F fine (clays)
RMIN Minimum precipitation causing accretion - -
Strength Prediction
NC1 Number identifying cone index equation - -
desired
NEWLIM Code for new soil strength limits - -
NRCI Number identifying rating cone index equation ~ -
NSOST Code for strength equation constants - -
Freeze~Thuw Model Input
NCODE Code for air temperature and/or snow - -
depth data
NSHLOW Code for snow depth data - -
NTEMP Code for air temperature data -

'
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Table 4

Built~In Program Controls,
Tentative Average Relations

ACCRETION RELATIONS

D-to 15-cm Layer

15~ to 30-cnm Layer

Class I Y = 0.47K - 0.01 Y = 0.22% - 0.01

Class II Y = 0.752 - 0.05 Y = 0.60Z - 0.02

where

o

Y = predicted accretion, in. per 6-in. layer

A= rainfall, $n.

Z = available storage at the start of the storm, in. per 6-in. layer

DEPLETION RELATIONS

Sumpmer:
Sand -

First layer wmoisture range, 1.26

£(x) = 0.15970948x - 0.28827749x2 + 0.37098284x3
Second layer moisture range, 1.00

f(x) = 0.20865303x - 0.64984646x% + 0.87560732x3
Sile -

- 0.13067845x4
- 0.30605206x%

First layer moisture range, 1.87
£(x) = 0.15190803x - 0.07720229x
Second layer woisture range, 1.63
£(x) = 0.09612290x + 0.01073670x2

= 0.01280603x3 + 0,01851488x%

- 0.10720756x3 + 0.05548077,
Clay -
Firgt layer wmoisture range, 1.47
£(x) ~ 0.11641490x + 0.06704479x%
Secoad layer wmoisture range, 1.08
£(x) = 0.14304453x ~ 0.10102288x2

- 0.09112914x> + 0.031206425%

- 0.02103815x3 + 0.10071059x%

13
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Table 4 (continued)
DEPLETION RSLATIONS (con.)
Transition:
Sand -
First layer moisture range, 1.05
£(x) = 0.08401220x - 0,01562037x2 - 0.10949078x> + 0.12228349x%
Second layer moisture range, 0.72

i(x) = 0.12713529% - 0.53982006x2 + 1.12524850x3 - 0.58561447x%
Silt -

First layer moisture range, 1.55

£(x) = 0.1138717x - 0.6558373x2 + 1.8700644x3 - 2.3253802x% +
1.2952910x3 - 0.26246686x5

, Second layer moisture range, 1.25

. £(x) = 0.02789788x + 0.24453131x2 - 0.86060142x3 + 1.2998033x" -

: 0.097359290x5 + 0.29132112x®

i Clay =

: First layer moisture range, 1.43

’ £{x) = 0,08321811x -+ 0.11716883x2 - 0.14710818x3 + 0.04910032x4
Second layer moisture range, 0.93

' £(x) = 0.03492386x + 0.36829518x% - 0.90742210x3 + 0.61582018x%

Winter:
Sand -
First layer wmoisture range, 0.54
£(x) = 0.12882001x - 0.32751050x + 1.0509886x3 - 1.0462256x"
Second layer moisture range, 0.35
£(x) = 0.09068948x + 0.37645999x% - 0.79837781x3 + 1.1306980x"
S§ilt -
First layer moisture range, 0.42
£(x) = 0.16554710x + 0.32448206x2 ~ 3.5931164x3 + 6.0923182x%
Second layer moisture range, 0.30
£(x) = 0.16854730x - 1.2164306x2 + 5.0226953x3 - S.9828479x4
Clay -

First layer moisture range, 0.92

£(x) = 0.13851029x - 0.32294633x% + 0.51095728x3 - 0.23644523x%
Second layer moisture range, 0.46

£(») = 0.14694158x - 0.50856800x> + 1.2942848x° - 0.74715639x"

where

x = soil moisture content (in. per 6-in. layer) above minimum
moisture content 2 of 3 sheets
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Table 4 (concluded)

MAXIMUM SOIL MOISTURE CONTENT AND MINIMUM SOII. M.:iSTURE CONTENT

USDA Soil Textural Clessification Terms
Field maxinum

First layer
F. max = 2.01 - 0.013 8 + 0.132 OM + 0.189 WI
Second layer
F. max = 2.01 ~ 0.15 S + 0.008 C + 0,215 WI
Field minimuwm
First layer
F. min = -0,121 + 0.018 C + 0.101 OM + 0,105 WI
Secorid layer
F. min = 0.170 + 0,025 C + 0,013 OM + 0.061 WI
Unified Soil Classification System Terms
Field maximum
First layer
F. max = 0.602 + 0,011 F + 0,014 LL + 0.181 WI
Second layer
F. max = 0.221 + 0.014 F + 0,011 LL + 0.224 WI
Field minimum
First layer
F. min = -0.354 - 0,001 F + 0.024 LL + 0.092 WI
Second layer
F. min ~ -0.094 - 0.001 F + 0.025 LL + 0.044 WI

where
F = fines in percent
LL = 1iquid lisit
WI = wetness index (see table 5)
S = sand in percent
OM = organic matter in percent
C = clay in percent

3 of 3 sheets
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Table 5
Classification of Sites by Wetness Index
Wetness Potential Depth to Depth of General Characteristics
Index Wetness Water Table Wetting of Sites*
0 Arid Indeterminable Less Located in desert regions
than ’
1ft .
(0.3 m)
1 Dry Indeterminable 1-4 ft  Steeply sloping, denuded, or
(0.3 to severely eroded and gul-
1.2 m) lied. Mostly semiarid to
arid regions
2 Average More than 4 £t More Well-drained soil with no
(1.2 m) than restricted layers or pans;
b £t fair to good internal and

(1.2 m) external drainage. Slope
may be flat to steep

3 Wet 1-h £t To water Soil not well drafned. Re-
(0.3-1.2m) table stricted layers or deep
pans may be present. May
occur at base of slopes,
on serraces, upland flats,
or bottomlands

4 Saturated lLess than 1 ft To weter Sites wacerlogged or flooded
(0.3 m) table at least part of year.

Bottomlands subject to
frequent overflow. Upland
flats with poor internal
drainage or shallow pans.
Slopes with very poor in-
ternal drainage

* For use in classification when water table and wetting depths are not

measured.
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APPENDIX A: DETAILED FLOW CHARTS OF COMPUTER PROGRAM ‘

Appendix A ccntains detailed flow charts of the main program and ’
subroutines produced by the computer program, FLOWGEN/F-II, which is
on file in the WES Automatic Data Processing Center. Each segment
(subroutine) is detailed separetely. The flow charts of the main program

and subroutines are as follows: main program, fig. Al; subroutine

‘ i WRIBWK (part of main program), fig. A2; subroutine COMPMS, fig. A3;

subroutine FIL1DA, fig. A4; subroutine FIL2DA, fig. AS; subroutine

|
i
|
'
¢

! FRODEP, fig. A6; subroutine STFRSP, fig. A7; and subtout:i.ne CALSST,

fig. A8.
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: Fig. Al. Detailed Flow Chart of Main Program

(34 pages)
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SOVR ,COMPHMS
SOVR.FILI0R
SOVR.F{L20A
*OVR.FRODEF
SOVR,CALSS?
leR.STFRSP

3R
ennseCOMMON VARIABLESenusasnansacusenecuuasnsucunngeneseusn .suasen

F Al Ig¥ {": X Tg]

NN e Ao ~ B
e R NIN)
NN ete o oo

LE.

eennsEQU]VALENCED VARIABLESsnusnusunssussanunsnenncusaasannssnsnns |

EQUIVALENCE (NMCLA1,OMCLAL).(NMCLAR2,0MCLA2),.{NPNLAL,
(NPNLR2 . DPMLA2),.(NFROEP .OFRDEP).. CILAT1.DCILALILINCI
{NRCLA1 ,ORCLA1 ) .(NRCLAZ,0RCLA2)

OPNLAL .
LR2,0CILA2),

.

ansne0ATA INITIALIZAT]ONusecennaunsuscuensseannasusiusEnsaRnesEnan |

v
DATA NUMB,ISEO.NYISEQ.NY2SEQ.NEWFIL .ACCR],.RCCR2/°001°,0.0.0,
J.0.01.0.03/

I~

+12HFEBRUARY « 12HHARCH .
HJUNE

+12HJY .
+12HSEPTEMBER
+12HDECENBER /

DATAINOA/ 1 2HJANUARY
12HAPRIL +12HRAY
12HJULY + 12HAUOUST
12HOCTOBER +12HNOVEMBER

v
ﬁﬂ‘nﬂﬂx°/3l .28.31.30,31,30.31.31.30,31,30.31/ |

©_
EF/0.15970948.-0.28827749.0.37098204.-.13067845.0..0.,
303.-0.64984646.0.87560732,-.30605206,0..0..
03.-.07720229.-.01280603..018614808,0..0.,
80.0.06704479,-0.09112914.0.03120642.0..0.,
80,.01073670-.10720756..05648077.0.4+0..,
$3.-.10102280,-.02103815,.10071069,0..0..
220.-0.01562037.-0.10949078.0.12228349.0..0.,
5290'0 0539620050‘ -1252‘850'0 .5856!447.0n0u

v
.11387171.-.65583730.1.8700644.-2.3253002.
1.2952910,-.26246666.

v

COMT. ON PO 2

W 2N DBNC

3 |




_T X

————
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T A YT v"'v——v—v’

——

0.02789708.0.24453131.-0.86060142.] .299A033, X
- .97359250..29132112, :
.08321811..11716083,- .14710810..0t910032.o..a.. :
.oatszaes..ssozssxa. .90742210..61582018.0. .0 '
0.12882001 .-0.3275105+1 0509886 .- | .0462256 .0..0. , !
0.09066948.0.37645999.-0.79837781.1.130698.0..0.. |

v

+16554710..324408206.-3.5931164.6.0923182.0..9..

+1605473.-1.2164306.5.0226953.-5. 328478.0..0..

+13851029.-. 2294633--51095720c--23544523.0..0..
48.-.74715639.0..0./

+14694158., - .508588.1.29428
Q

gﬂag SNIU.SVRLl.CICOF.NENCOFIO 1076040075040+ +300++0+4300..0+0 |
510lﬂ€.810lﬂ0 TEMPER §N0.510/372¢0..,372¢0. ,42000..42000..372¢0./ .

]
1
NYR ,NNAXD/1 00207 oC3/ +47 42750022 ¢607C47-.01- 4052 .01 .02/ |

Q2
ORTA RANG/1.26+1.00+1.87.1.63.1.47.1.08.1.05.0.72.1.55,
1:254).43,0.93,0.54.0.36.0.42.0.30,0.92.0.46/
2
DATA RF .PRECI®/7e0..42000. IoﬂDKoJUL.JIL-JUO-LUD-JOK.”UB-JEH.JRIo]

JEL +JEB/B+0+040:0,0¢0.0,0.0,3/.4UB.KIND/0.300/,.]18LER/618302),
0355711oO!SS?l|/.NEHC0F-NEHLIH.NSBSYIO-O-OI.NIOSIINQI J

©

ORTA C5/0.602:0¢+¢0¢¢0:00:013:0.014¢0+.0¢40+40..0.181:0+40.40..:0..0

. . 00000000 . oJ e "' . 0.0'. L[N 02 s eslUeoUeeVooUeo
'0035‘000 000 00--‘0000‘0 .02‘000 00000' 000 .0'09200’00000030‘000'
.0009‘000000 l°-0'000°l '0002500000-ooo0000'100“0000000000000030
2‘0‘.'0'0‘3.00.0..0‘ .0‘ .o' .0"0'132‘00.0'!‘9'0’ lOooanOo 00.'
2.01,-0.015.0..0.000.0.0¢0::0::0:.0.:0:40215.0+40:40:0:0.40..
.0012‘00'00‘ 'o'o”.o. 'o’ 00'.00000‘0‘ io' 00-‘05000000 00'0000000
0.120.0..0..0.025.0..0..0..0..0.013.0..0.061.0..0..0..0..0./

0

v - Ty -

LC

seosaFORNMAT STATEHENTSeesues0ees0000000000anaitenaisnIentenetednde

1
J

|

1
[foRMATI2X . 4R3.2X,21R1.2X1,2F10.0) ]

2
[FORMAT(§X,F9..7F10.1 |

3
rroannrtnx.lz.2x1.4x.sfv 37 )

CONT. ON PG 3
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4
[FORMAT(8F7.3) |

[FORMAT(X.20A3)

—
[FORMATIX,11.3(X.12)} |

1
‘FORHﬂllllo212.21.ﬂll

FORMAT(8X . 7F6

FORMAT(8X . 7F6.2)

FORMAT(IH )

.12.11.,6F10.8)

FORNARTIIX

CONT. ON PG 4

o3




- et s .-
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J,

14
[FORMATI4X,2(F5.3.X1.4(2F6.01) )

FORMAT( 10X, 312F5.213 |

16 AvJ
[ FORMAT{5X ,4F7.5,5X.4F7.3) |

12 : '
[FORMATI3X.412F8.311 | . |

18 v
| FORMATI3X.12.11.6F10.8) ]

19 "4
[FORMATT10X.14) } . 1

iFORHRH 14) l
IFORHM’(X.!2) I

22 9
[FORWAT(SHISITE .2x.4A31 |

23 k]
LFORMATL @M TEXTURE .BX.A1.4X,.A11 1

v
CONT. ON PG S

Y
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24
[FORMATIBH DENSITY.7X.,F6.2.4X.F6.2} |

K —

25

{FORMAT(7H BEG MC.4X,.2F10.2) |

L . m—

.26
| FORMATL §6H SOIL PROPERTIES.S

22 &

[ FORMATI 110 MAX-MIN MC.6X.4F10.3) |

|FORﬂﬂ1(3x.2l2l|

«5F10.3/2X,7F10.3/72X.6F10.3) |

29 &
[FORMAT(13:4 COEFFICIENTS.BX.4F10.3/2X.6F10.3/2X,6F10.3) |

<1 N -
LFORMAT(1X.F.0.F10.) |

v
[FORNATIIX,312.X.7F6.2) |

FORMART(AG)

33
[FORMHT(24X (1SHO - 15 CMH LAYER./) |

CONT. ON PG 6
FGS QF 24
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34 -
{FORMAT(23X . 18H15 - 30 CM LAVER.- !}

8 O ,
{ FORNAT{ 20X, 2)HSTTL NOISTURE IN/6 N} :

_ 36 ¢
[FORNAT1 20X .22MS011. MOISTURE CM715 CA1 ]

) oot

11
[FORNATI24X 1440 - 6 IN LAYER,/) |
1

k. I -
[FORMATI24X.15H6 - 12 IK LAYER./] |

a9
[foRMAT(2R3.1X.2R83) |
9

[€ eesnsRD01TIONRL CONTROL INPUTsssecssletansdecaentsccocnscccestones |

Q
PRINT. ‘FOR INFORMRTION CN RUNKINO INIS HODEL SEE USER S MANUAL .°
PRINT. . HHEN RNSKERING YES OR NO QUESTIONS.:

PRINT.’ USE 1 FOR YES AND 2 FGR ND.°
PRINT. IS INPUT RAINFALL IN CM.
RERD . LUNNER

PRINT. IF YOU MANT QUTPUT MOISTURE CONYENI In -
PRIN INCHES ENTER A 13 CM ENTER
REﬂD.HEROb.

[
PRINT,* NR%E LAYERS 1 AND 2 SOIL MOISTURE CONTENT FILES.
PRINT, ExnnPLE xxxoon.xIZOOI

1
READ 39. NHCLAT JNMCL
PRINT, D0 YOU NEED OUYPUT MOISTURE CONTENT IN PERCENT.

READ .MEROU2

[F(MEAOU2.€Q.2!

CONT. ON PG 7

PG Q.3 4
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Al

GO 10 SO ;

A2

[PRINT, "NRME LAYERS 1 AND 2 PERCENT MOISTURE FILES.' |

RILie' EXANPLE "XX1001,Xx2001 "
aeno ‘39. NPMLAI.NPHLAZ

:gas‘ IF VOU HAVE AIR VE"PERR‘URE ENTER A T: IF NOT A §'
=] 8.N '
PRIN o JF YOU HAVE SNOM DEPTHIM).ENTER AN SN3 IF NOT R 9°
READ 8 .NSNOHW

Q
o

HIND(C

[PRINT. WHRT 1S YOUR INPUT SOURCEs' |

v
PRINT."ENTER' 1 FOR SURFACE COMPOSITION OROUP. OTHERWISE A 2°
READ.NSOUR

[PRINT. ENTER THE NANE OF YOUR INPUT FILE" |

READ 32.5AM

\/

CINT. ON PG 8

o7




PRINT. QRE MAX AND HIN SOI. HGISTURE EQURTIONS INCLGDED IN "HE |
PRINT. INPUT ORTA FILE i
REP: .HHDD i

- —

fcaLL GPENF(Y.SAMY |

1CALL OPENF( 1. DSURGR®) ]
ey

PR.«i. ENTER THE NUMBER OF YOUR SURFACE GROUP"
READ 20 .NSCGNU

IR I IR I (0 70 1:1,500 »
v

[READ(1,10VITYPE |

\
mnwsy

1

[RERDT 101 .19 INCKSGN |

LA

g N
“TF {NSCONU-NCKSGN 1 .€0.0 ) >
/

2

GO 10 115 _>bi

G

“([ConT INVE ]

ﬁ: wneasREAD SITE AND SOIL IUENTIFICAT[ONssesannsssuuconsnunocacnnnes |

' CONT. ON PG 9
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3
H
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]
i
1 [l
. 14
: 1TENI=10CI( 1 :
: RERDIITEN] .1 !
i PRINT22.1SIM
i PRINT 23.1TE
H f
E IFOITEXR.EQ.IHN )
|
]
. KIND(2)=10
! .
]
!
H
| F ‘
i IFCITEXB.EQ.3HN | |
i ‘
f .
' KIND(3)=10
r : | PRINT24,80(1),80(2) | i

PR K gl ey

120 9
LITe=xINDI2)=1 ]

Y X A
GO 10 128 LA

CONT. ON PG 10

PG 9 OF 38

29




JIFCITEXA-INM  1125.124.125

124
TITU=RINDI21:2 |

00 10 128

N
s =

i
1F4 1TEXA- 3HF nm

cmmm e~

KIND(2):2

IFCITEXB-3INC  1132.130.132

130
[1T62):KINDI3 )21 |

00 10 150

CONT. ON PG 11
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PG 15 2F.

34

L T e

Dinatet 82k W b w Mk

R~ S

3
3
ES
3
£
z
H




A7
132

IFCITEXB-3HN  1136.134.135

IFLIVEXD-INF

} ' 0

b il v,
RERD(1.101ITYPE

% CONT. ON PG 12
PG 11 OF 34
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g——-( GOT0¢115.170.180.190.190,.200.210.230.24C .} TYPE | !

READ(101.21 INTYPE

! —<C 00 100172.174,176.178.179.175 INTYPE |
>y

! {c " anessREAD LIN]T1Seunsnesunesenuseseueveeedosenssensesnienodseeecess |

_-1

READ( 101,141 RHIN.CICOF L {STRLI(I.J)o1=1.2)dz21.4) |
NEML IN=NTYPE

Lc

CONT. ON PG 13

Phal I 34
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00 10 1175

82

| READ( 1014131 NS.NL.ICONEMINS «NL . JJV,JJ=1,63 ]

1
CONTINUE

[RERU‘ 101,161 (C3(N.l)-’0=l.2l. :lozl.((CMN.ll.N:i.Z).I:ldl l

g0 10 160

¢ ecensRERD MOISTURE RANGE BY LRYER AND SEﬂsou---------tn--lll--l---]

e

[RERDITOT s T8 171 SRAND T2 TsT 2 o= 1337 ]
ST
55 70 160 >offF

[i;_ esnaaRERD STRENGTH EQUATIOR COEFFICIENTSenuancassanenscasnssrununs |

[ READ(101.17) l(SYCON(I Jlel=z14214d21.4) |

CONT. ON PG 14
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seseaRERD IDENTIF[CATION CODE FOR EGUARTION 10 CONPUTE STRENGIweses °

ssesa EQUATION CONSTANTSedseesncucncennnnnnnenctcqannesecscennnsee

2
READ( 101 .28 INC .NRCI

NSOSTRTYPE
g0 10 160

nasneREAD BEOINNING SOIL HO]S'ul"-.c-c-lnnnn--ncun..--o-nc-c-ca-o(J

B7 | 87

(READ(101 .30) PHCIL)IPHCI2) |

_¥
LPRINT 25.PNC(11.PAC(2) ]

[
TF1 1UNNER .ea.z.W”
1
(G070 188 >—

aseeeREAD AND PRINT MAX AND MIN SCIL MOISTUREesssescsaseasevacecan !

et o i &

CONT. ON PG 15




» B8 { ;
190 f .
{READ(101.211C2(11,1=1.41 | :
: ;
l £
TF(ITYPE-§1192.191,182 i
4
.
H
¥
] . Jz12
_ CHAX(11:6.s80(])aC2(11/100. i
CHIN(])=6.80(1)eC2(J4)/100. i
|

IF{ TUNMER.EQ.2.0R.NSOUR.EQ.1)

00 _T0 194

s W e

R R I {00 193 1:1.4

----------- C2011-C211190.3937

MR

194 @
(PRINT 27.(C2t13.1=1.4) |

00 196 1-=1.2 - - - P16

v

CONT. ON PG 16

PG 1S QF 34
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[CALL CLOSEFI1) |

PRINT.ENTER NRME OF RAINFALL FILE"
READ 32.SAM -

v
[ cALL OPENFi1.SAMI |
e

L <_ GO 101(198.160).JUL
|

CONTINUE

10010160 >

I¢ eeessREAD SOIL PROPERTIESsenncencucenveceenenaceteedneesqncecessdd

CONT. ON PG 17
£L1E B 24
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i RERD

hatad
44

EV1
En2.21) 11

e pg
o

IF(11.GE.8)

60 _T0 202

LRERDI 101,31 11 .NSCS.J.(C1tE.J),1=1,100 I

lGJ 10 203 >

202 I}

I

20

b‘ }

CONT. ON PG 13

PG 17.QF 34
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0

204
{READCT.481CIET.J3. 028,11 )
—

205 U
[PRINT 26.(C3i1.m),1=1.111]]

IF(UNDD.EQ .2}

GO 10 _11s0

G010160

CONT. ON PG 19
- RG 38 3¢ | ¢

T
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PURST. gty iy

A B Y

o ——— =

IFIN.EQ.4)

LC sseseREAD CONSTANTS FOR EQUATIONS COMPUTIND MOISTURE MAX AND NiNes |

| READE I TEN3.INII.4SCS.J.(C5(1.M.NSC5).1=1.8) |

CONT. ON PG 20
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1

1160
! [R£a0(].420CS¢ 1. M.NSCS).1=9.11) ]

—

' -0
i 1170 9
) ' [PRINT 28.1CS(1.M.NSCS).I=1.11) |
‘
r |
i ]
) e e 18- -_~B,4y
[C2(M1=C2(N1+CSCT.H.NSCS5)eCIL].N) |
' 9
; i ~<_G0 10 (194.160)JUL |
4
|C enunsREAD AND WRITE HERDINGSsesesassancavuonnsvnacesencocsassueove |
E c6
210 v
[ READ1 101 .51 IHDEJ).J=1.20) |
- b2y
CONT. ON PG 21
2528 2. 34

aa -~ a




1.20) |

[RERDIT.SHITHDL M,

- -

ON PG

00 _10 232

60 10 231
GO 10160

CONT.

IF(MEAOUL .EQ.2)

—— e amee . .. e L




[ PR i

fc senveREAD SEASON CHANGE CﬂRﬂII!ll'lllll.IlIl'nlIl'Il..‘ll!nll!lt.l-‘_f

C8 | C8

230
LREAD(1C1.63 151.150,1SH,15Y |

IF(JuB.€Q. 1)

]
SR ;
’ GO 10 235 - '
=
!
i
{ 180=10ACK=150 ] :
) ) ]
4 A18D=180 ] i
AJBN=A1BD/7.
! 18M=MCK=1SH |
: | NEWYR=1BY=ISY
b

2 0
EEEN?:NUE

e e rmeer e e

CONT. ON PG 23
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GO 10 215

@CQ l
225

[SOF(1)=RANGIT.11T. 1171 CHAXT [I-CXNINC T |

'3
[ROFT11=17S0F (1) ]

GoT0160 _>-bhiH
'r eecaaREAD PRECIPITATION OR AIR TEMPERATYRE OR SNOW CARDs=ssessssee |
E?} D1 DIIEEH
240 ©
| READI101.7,END=305) 10R.MO.NCODE |

NDBR=10R+6

CONT. ON PG 24
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b v A ———y Wty e 3 i - e =

IFINCODE-NTENP) 2243.2245.2249

remmn e s w o dmm—r e -

———a P r—

1F (NCOOE -NSNON ) 2240.2% - -

! ! 0

§ ‘L '
, 2244

[READI101.97.(SNOIND.JJ) +JJz 10RL.NDAT ]

) '00 16 300 %
[

_2245 &
| READ( 101111, L TENPERINO.JJ 1 JJ=10A . NDR) |

X 28]
00 10 300 D
t D4

2240
[READ(101.311 I0R.MO YR RF{JII.JIzT.7) ]

e mead

<_JF{IBM.EQ.NO.AND.IBY.EQ.]YR.AND.ISD.3T.1DR

10ACK=10R

[ p—

T

CONT. ON PG 25
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GO 10 498 .

" a—a

CONT. ON PG 26
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[NMAXD(1 1 :-NRAXD121:0 ]

-t am—am. =

PPy o e At e

-

DU IRNNIRR SN ——

) :
L /_L——
LRI RN R I N {00 246 4d=1.7

[RF(JJI=RF1JII0.3937 |

.................

[CONT INGE |

—
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v
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1FIM0.£0.2)

GO 10 248

(M0 .EQ.4.0R.M0.€EQ.6.0R.H0.EQ.S.0R.NO.EQ.L]

GO 10 249

\/

00 10 250

GO _10 250

[NTOA: 104 ]

{00 251 NJ:1.7 > - - - D28

CONT. 04 PG 28
PG 27 OF 34
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| PRECIPIMOLNTORI=RF (N 102 .54 )

\/
NTOA:=NTDA+1

fc

esenaCONPUTE SOIL "ols'uRE.llIIIIl.I..lII.l.l.lllll!‘.l'll'.ll.!!.".'

{CALL LINK(S. OCOHPH 1 |
- L————"‘—_‘—B.
CALL_COMPHS |

{c eessnnaans |

IF(JRZ.EQ.2)

G0 10 301 >

[ JEB=1 |

-y

<_GO 10 (420.3023.JR2

CONT. ON PG 29
G 2825
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F
TF (M0 .EQ .NHAXD( | n.on;"’o'/m'ﬁ’/’

GO 710 303

GO 10 410

_303
— < G0 10 (304.304.305) J08 |

304

IFINTENP .EQ.NTOS)

G0 10 305

J08:408+1

eswnahRITE SOIL MOISTURE FILESussasnnusuanessaucunssasanssnaennana |

CALL LINKIS.'OF:LID")

CONT. ON PG 30



—nnT

it o fietingcat

- v

IFINEARQU2 .€0.1)

[CALL LINKIS, OFIL20 1 ]
L—____—__{a

P

IFINEAQU2.EQ -1

[CALL FIL20A

[t sescslRITE FILES FOR INPUT 10 TREEZE-THAN HOBELll...!l‘.llll!.lii;]

S

IFINTENP .GT .NTOS.OR.NTEMP.LT .NT0S ]

LCALL LINKIS, OFRGODE 1 ]

P

SRRSO

IfF (NTEMP .GT .NTOS.OR.NTEMP.LT.NTOS)

CALL FRODEP
Lq

CONY. oM PG )

b
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IFIREADY2 .£Q.2)

150 10 400

[FINSOST.EQ.5.AND.IYR.EQ.IBY]

P

[ CALL LINK(S, OSTFR3" ) |
C_____—_q

IF(NSOST.EQ.S.AND.IYR.EQ.IBY)

i C __:Q-Q-COHPUT( SOIL STRENGTHessseuoensnsusannzundannsesennnsunnnnes l

JFINSQOST.EQ.4.0R.NSOST.EQ.51

fcALL LiInRTS . 0CALSS ) |

h CONT. ON PG 32
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IFINSOST.EQ.4.0R.NSO5T.£Q.5)

CALL CALsSt

————— s e

420
I READI1.101 ITYPE |

[CALL EOFTSTLT.IEND) |

1Ft {END-21460.430.460

Go10470

CONT. ON PG 33
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et

IFL1TYPE-11480.470.480

410
—<_ G0 10 (302.495.490).JE8 |

N4

IFLITYPE.EG.3)

G0 10 180

50
~<_G0_101420.4951.H08 ]

CONT. ON PG 34
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499

% ~<_GO 10 (115.5001.08 ]
...{\-

[?é]EEB F2 i -

498
[PRINT,PRECIPITRTION FIL: MRS DATA OQUT OF ORDER." |

& .
[PRINT.-CHECK DRTA " . 10A.MO.1YR | ;

S00

510 ]




T —

Y U e vy . adi B

Fig. A2. Detailed Flow Chart of Subroutine WRIEWK
(6 pages)




L§UBROU!lgf KRIBNK |

secesnRITE FIRST NEEK OF OQUTPUY ORTA FILES WITH BEGINNING DAYeraes
seses CTHER THAN THE FIRS! DAY OF NEEKnmussssndsanssnnnnscsnae

81 @
{FORMAT(IX 12, 1H-452.4X,7H 6F7.21 |
161 @
[FORMATIIX J2.1H-.12.4X .7 +6F7.01 ]
62 @
{FORMAT(IX,12 1H-.12,4X,207H 1.6F7.2) }
162 ¢
| FORMATI 1IN 12,1H-,12,4X,207H 1.5F7.0) ]
—83 ¥
[FORMATL 1X.12.1H- ,12,4X,3(TH 1.,4F7.21 ]
163
[FORMATIIX.12.1H-.12.4X,3(TH 1.4F7.01 ]
64
16 4
LFORMATEIX.12,0H- 12, 4X .41 7H 1.3F7.01 |
65 9
{ FORMRT 11X, 12.1H-.12, 4% .50 7H 1,2F7.2) |

v

CONT. ON PG

86

2

PG L QF 6
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| .

165

LFORHATIIN, 12, 1H-+12,4X.S{7H 1.2F3.97 )
66__ W

L FORMATI IX,12,1H- .12 ,4X 6L 4 1,F7.21 |
166 W

[FORMATLIX,12,1H- (12,4X.G{TH 1.F7.01 |

I

[WRITE(3.61110AB.IDRE,.(STORMDI].JJ).JJ=JNK,IDRE I |

CONT. ON PG k]
e3.2_ 06 _u |

87 S
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IFLING.€Q.62)

[HRITE(2.62){0RB, JOAE . { STORNC( ] . JJ V. JJ=JNK.IDAE) |

@n.ea 621

1

| WRITE(3.62110RB,I0RE.ISTORNCI T .JJ) W Jd=JINK,IORE ) |

IF{IND.EQ.63)

{NRITE(2.653)10RB, IDAE .ISTORMCI1.JJ) . JJ=JNK.IDAE ) ]

IFLIND.EQ.63)

CONT. ON PG 4

PG 3 QF ]

~——




A2

[MRITE(2.6411CAB.10AE .1 STORNCI T Jg 1, JJ: JNA,LICAE ! |

IF{IND.EQ.64)

1

[ wR1TE(3.641109B.10RE I STORMDI | »ud ), JJ=JNK , J0RE 1 |

IFLIND.£EQ.65)

[ﬂRl7€(2.65)!0“5.!0“5.(510RHC(I.JJI.JJ:JNK.IDRELJ

IFLIND.EQ.65)

Y WUy SNSO S———

[WR1TE(2.66110AB . 10RE . (STORNCI1.JJ1.JJ=JINK.IDAE) ]

CONT. OW PG S

fa 4 .,
v
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,F‘KND.E?;EEL”:>»_—

—
i

<z
[HRITE(3.66110A810RE - (STORADI 1 +Ju,JJzJNK . IDAE) ]

CONTINUE

IF{IND Q.61

1

[WRITEINO.161)10AB, I0ARE . 157011 ,JJ),JJ=JNK,JDRE} |

{FUIND.EQ.62)

e e s

[HRITEINO.162).10R8,IDRE.1ST0(.JJ).JJ=JINK,IDRE) |

IFULIND.EQ.631

[WRITEIND.163110AB. 1DAE . 1STA1].JJ1,JJzINK, IDAE ] ]

|
.

CONT. ON PG 6

PGS QOF 6

30
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N e

3
TF CIND.EQ.641

[ MRITE(NO.164 110AB . IDRE.1ST0(],yJ1.JJzJNKL,IDREL |

IFCIND.EQ.69)

[WRITE(NO,1ESI1DAB, IDAE 4STO11.JJ),JJ=JNK.10RE T ]

r——m——

IF{IND.EQ.66

[WRITEINO.166110AB. IDRE(STOC1.JJ1,JJ=JKK.IDAE) |

R

(i_-{m .
80

{ RETURN
AL LN
I
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SUBROUTINE CONPYS

sesstssseaNesnsEE
eeeseCRLCULATICN CORCansesunensencanncvuonucssunon auunenuanaesaen

< 601
<_G0 10 (604.605) JOK }

[F{1SM-NG)606.606.607

IF(1S0-10R-J+1) 608.608.607

-<__ GO 10 1640.605) .JOK

CONT. ON PG 2
PG 1 0F 11

93

 ommaea ok nesa . B




IF{NEWCOF .LT.2.0R.NEWCOF .GT .21

/- G0 10 610
K

[eMINU ) =CHAX( 1) -XRANGI 1. IS ]

1

(G8_To 503 > 4 ‘
i 1

: 1

61
[CMINUT ) =CHAXI T 1-RANGI 1 11T,151eRDF(]) |

CONT. ON PG 3

"%

921




—_

r ~_GO_T0 1612.613.614.615).JEN ]

+
M IFIRF{JI1-RNINIG16.617.618
l-i - /
“ 0
i
i
|
I
L
|
ic eesecsACCRETION CHLCULRTlOn--l-l---n--n----llnnlltlnna!!l..ittlunl{l J
v ‘
X031=CMAX(1)-PHCI 1] . '
X(21=-CHAX{21-PNCI2)
i
+

IF(RF(J)-X{1)-X121:621.62C.620

e o

CONY. ON PG 4

PG QF 11




- mare emem

IF(ACCR1622.622.623

CONT. ON PG S

36




rvw M

5’57“1

[PHC{T1=PRCLT1-ACCRZ ]

E§53i§8
26

g
[PRCL1)=PHC(T1-ACCR]Y |

Go10627

r(xx.eo.x.nuo.acca.Lt;fiffi;fff;lifg;ll_‘_,_

lGO 10 628 >

GO 1) 629

628
fciroF=RFIJI-RAIN |

IF(Cl.oF.LT.CICOF .AND.] .EQ.1

(c seseeACCRETION(INE T0 ONE RELAT!ON)smene |

CONT. ON PG 6
PGS QF 11
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=L

| ACCR=RF(JI-RUIN |

B2
629

!

IFL11.€Q.1)

|GO 10 619 >

I3 nc--lﬂCCREHO?_Nf:}_h:T—t:\‘ lawsse i

S
]

IF(ACCR.GE .ACCR2}

lOO 10 619 >

@

[PHCCI1=PHCI §1+RCCR2 |
\/
(7]
60 10 627 DHe
{c NEW MOISTURE CONTENT |
EE
1

619
[PHCUTI=PHCI I 1«ACCR |

P

v
CONT. ON PG 7
T LA

a8

sl i ® . B




lFlPHC(ll-CHﬂXIf::’iilliilLEEE——__..

0

Ejss’[

25
IPNCOTI=CMRX(]] |

T

-—

86

631

IF(MEAOU2.€0.2)

S saneaCONVERT MOISTURE CONTENT T0 = DRY HE!GHTsssssenennssusscansen |

[OMNCIT,J)=(PNC(11/(6.08D(1111=100.+0.005 |

\/
60 10 611 >t

La__ annaeDEPLETION CRLCULR?lONn-t-y----nn-----nn--nn-n--l--unnnnnnnl--J
- +
e IFIPNC(TI-CHINCED) 631.632.632
1]
CONY. ON PG 8
RG 7_OF _11...
T — ‘;_. PN ;:4n_.-4-_-_-u----A-_-Jh--;lnlllll----r-~ i
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ha 1o

...............

................

!

TJKL = [ «MAX1elJ-11eNAKIsMARIR(K-1 1+MAXIaHAXJeHAXKIL -1 |

[ 1UKL=16811-12e12al IT1T1-11+360(15-11 ]

D0 6356 L:=1.6

Ic ncanaTENTATIVE AVERARGE OEPLETIONsasne |

DEP=DEP<COEF( TR 1w(SOF (1 1a{PHCIT)-CHINIT 11 18saL
1JKL=1JKL+ ] A

6
CONTINUE

lc swsas TRANSFORMED DEPLET]ONeansn |

K
[OEP=0EP/SOF (17 ]

CONT. ON PG 9

PG A 3k

- o -

100

o
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IF(DEP} 631.631.635

[2;30

senesNEN MOISTURE CONMTENTnassncanssescvecasnsnssccansessncoennncan |

=
[

IFIPNCE])-CNINGT3)637.631,631

o - m m e o
.

ey

PARCLT I=CHINE])

(570631 >+
(.14

coutfiggj

gy

IFIRF(J).LE.RNIN)

60 10 638 P

[[sTORMCIMD.17EMP)I=0.0 |

CONT. ON PG 10
PG 9 OF 11
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IFIRF1J).LT.25.0)

GO TC 638

{ STORMD(MO. LTENP 1=0.0 |

GO0 Y0 639
=G

L STORMC(MO . ITENP)=PNC(}) |
Q

| STORMD(NO . ITENP)=PHC(2) ]

* -

CONT. OK PG 11

PG 10 0F Ll
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VSUBROUTINE F1L10A

Sedneeesegassniee

eseeodR]t SOIL MOISTURE FiLESesevsecosnvssansanssesausasunennnone
---'-598“97 STA'EMENTSecsaanscsancresncecescranenatonseneasveEnnyens

. 21w
[F JRWAT( 20X, 23HIDENTIF [CATION NUMBER ,4R3) |

' v,
FORNAT(4(1H ./ 1)

31
[ FORMAT{ 2X . 3HDAY . 24X, 3R . A1 . X, 2H19,.12) |

a2
[FORMATLIN .12, IH-.12.4X.7F7.2) |

Ay
[ FORMAT(24X.1SHD - 15 CM LAYER./) ]

v
[FORMATI23%.16HI5 -30 CH LAYER./) ]

35
FFORMAT(2UX.22HSOIL MOJSTURE IN/ 6 IR} )

v
CONT. ON PG 2
PG L QF 19
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o |

[FORMAT1207,22nS01L MOISTURE CH/1S Wi )

|
3 $

[FORMATI24X.14H0 - 6 IN LAYER./) |

|
w4

[FORMAT(24X,15H6 - 12 IN LRYER./) |

<

[C sanenTEST QUTPUT CHECKS RAND OPEN F]LESw---n--o-:-.na-.--.nnin---.o“!

PR

651
[CALL OPENF(2.0MCLAL} |

{caLL sevscriz.sect1) |
| -

CONT. ON PG 3
PG 2 9F _ %
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esesedR]TE NE“DlNGSIll'lllllll_“lllll.lllllllllll!'.l!l.l..ll.l.llJ

Bnl l
[WR1TE(2.2711SINUN ]

1F (NEAOU] .EQ.1)

F

CONY. ON PG 4
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Biez

WRITELZ2.30})

(2
iFINEWF 1L B—-— S

160 _10 653 >

{ CALL OPENF{3,0NMCLRZ) |

[ cALL SETSCI(3.SECT2) |

[WRTTE(3.27115INUN ]

\
IF IREAQU] fl’/

WRITE(3.35) ] -

IFI(NEADUT .EG. 1

.[g_@ne"(é_a.aan ]

v
(ONi. ON PG S

©
[
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IF (REAOUL .EQ.2])
/

CONT. ON FG 6

PGS OF 19
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{JEND:=NMAXDI 21 ]

F
1F1] .Ea.nnaxmnn\-

GO _10 655

JEND:=MAXD( 1)

IFI{NEACUI .ED. 1)

GO 10 656

{00 657 J:5B.0END > - - - D1

[STORMCI1.J1:=STORMCt | .J1e2.54 |

¢ {

CONT. ON PG 7 ‘

!
ten




6 - - -~ Cegsr
[STORMD(1.J)-STORND(].J1e2.54 ]

RS

656
IWR1TE(2.21) (INOAL1i.1). 11=1.40. 1R ]

v
WRITE(3,311 (INGA(II.11, 11=1.41.1YR
JBN:=RJBN

+

kv
DD 658 NW=1.Z2 > - - - Dg

IFLIYR.GT.I8Y)

":«---HIHYE QUIPYT WHEN BEGINNING MEEN IS ONLY PARTIALLY FILLEQewas |

CONT. OR PG 8
PG 7 QF 18
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' .

' |00 10 661 > - e

' é .:!:
! IND:=60< INK-1 1 ;
: T~ JRK=RK :
] JNI =‘ \

' ' "
' | 3
[ l rg
[ ! S
' N 'i
] 1 %
'

NEW

1 “

CONT. ON PG 9
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A8

IFINW.EQ.S)

1DAE = JEND

* fc weuseR]TE DRTA ON FILESrenascsssasnunesnncussususetenunanenensese |

4

“ [WRITE(2.32} 10AB.IORE.ISTORMC(1,.JJ), JJ=1DAB.IDAE) |
: v

| {WRITE(3,32) JOAB.IDRE (STORMD(1.JJ)s JJ=JORB.ICAE) |

' CONT. ON PG 10
PG 9 OQF 15
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———te tete e memesere

LMRITE(3.29) ISLEN ]

[ 1
@» ssa

|
!
!
[4
!F(lol'-Suo::;OY/.s—L” —---1|

e = et

[WR1TE(Z,277, IST'UN ]

CONT. ON PG 1}

PL3.F e

J

[TV, ,
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ofean,

o gt T

Kt e B e

1F (NEAOU1 .EQ.2)

IFINEAOUL .EQ.2)

- —_— e e

L H e e ke

Lae aee

CONT. ON PG 12
G 11 OF 1§
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883

v

(3
1F 1 NEACUL LEG . 1) R

1

[ NRITE(3,38) ]

IFINEROU! .£Q.2)

=

1

WRITE(3.,36)

. )
IF (MEAOU) .£0.2) ’

1
| |
[WATTE( 3,341 | | 1

[WRITE13.30) |
(84
663

3
33 '
IFIMEAOU2 .EQ .20 11

T 1

' 13

CONT. ON PG 13
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.......

.......

P b . amn. &

1FIREROUL .EQ.2}
/

(60 70 664 >

..... {00 665 J:=JB.JEND )
v

[STORMCU1.,J)=5TORMC(].J)e100./7(BO(1)u6,) |

665
| STORMD{1.J7=STORND(1.4)100./iBD{2)e6.) !

IGU 10 654 >—

CONTINUE

CONT. ON PG 14
PG 13 QF 15
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[CALL CLOSEFT21 ]

GO 10 668

[

667
[CALL CLOSEF12.0MCLATY ]

-

[caLL suvscv:(;s'.sscrz'];

1IF(IYR.EQ.1BY.OR.NEWFIL .£Q.1)

e = - -
WA i 4

- - PN

80 10 669

{CALL CLOSEF(3) |

G0 10 670

£69
[cALL CLOSEF(3,.0MCLA2) |
| ——— | 2

NY1SEQ:=NY]SEQ-1

lc ssseeNEED FOR NEW CONTINURTION QUTPUT FlLEasancavaaeceeecccseenace |

CONT. MW PG 1S
PG 14 2F. 1%
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>

{F(MODINYISEQ.18).EQ.0)

IFIMODINY15EQ.181.EQ-0)

LNMCLA1121=NUMB+ 1SEQ/10=266+M0D1 1SEQ.101 |

[NKCLA2121=NNCLAL(2) |

NEWFIL =0

S S \ pa— adih, -




- = e —are me

Fig. A5. Detailed Flow Chart of Subroutine FIL2DA
(10 pages)




SUBROUTINE F1L2DR

essnalRITE PERCENT MOISTURE FILESseusnusensssenananNesanunanssaseny
seanaFQRNAT STATEMENTSususucansscecsenusdenenuaaunasesncuensdneeune

e

21
[FORNMRTI20X ,23HIDENTIFICATION NUMBER® ,4R31} |

—

28
[FORMAT (19X .24HPERCENT MOISTURE CONTENT) |

f , [FormATi3A3Y ]
]

: 0 v
r [FORNATI4(1IH L7011 ]

v \
f [FORMATI2X . 3HDAY.24X.3R3.A1 . X.2H19.12] |
2 9 )
i | FORMAT(1X .12, 1H-,12.4X,7F7.2) | 3
33 v : {
| FORMAT(24KX . 1SHO - 15 CM LAYER./1 |

34 Ay
[FORMATI23x.16H15 -30 CH LAYER,./) |

| l
f CONT. ON PG 2
PG 1 OF 10
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.

|
n_4 ]
[FORMATIZAX . 14M0 - 6 IN LAYER, /1§

[

A8
{FORNMATI 24K, 15H6 - 32 IN LAYFR./1 ]

{c

eenco TEST QUIPUT CHECKS AND OPEN FILESwsveescosueavansdsncsacqonse

P———
IFUIYR.EQ.IBY.ORNEWF L .EQ.11) =~

AL AT

1

GO o 700

- W -y —~

{CALL OPENF(2.0PMLART) |

fcALL SETSCT(2,SECT3) |

<

wennalR]TE HEADINGSurenencessunnensenncceanrevensancesannscsscacns |

- ————— = m—— ——

WRITE(2.27).1SINUN

WRITEL2.28)

F
1F {HEROY? .Ea.nw

NRITEL2.37)

CONT. ON PG 2
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[IFCIYR.EQ.IBY.OR.NEWFIL .€Q.1)

GO 10 701

[cALL OPENFI3,.0PMLAZ) ]

[cALL SETSCTI3.SECT4) |

101
[uRITE(3,27)1.1SINUN | 3}

CONT. ON PG 4

eG 3 OF 10
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I INK:=0 l

CONT. ON PG S

PR




——— -
T% (AJBN .GE .NK.AND . 1 .sg_;lg'_'\)'}

“a

T ___weseeWRITE QUTPUT WHEN BEGINNING WEEK IS ONLY PRRTIALLY FILLEDeese |

e

< 00 706 NK-=10RB.IOAE > - - - Ivg

y
\/
IND=60<INK-1
JNK:=NK
JN]=]
CALL WRIBNK {

CONT. ON PG 6

PG o OF 10
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— W

F
TF 10602 AND.NHAEQ 4T

i
-

NWzNH+ ]

S

e

IFCT.EQ.NMAXD( 1} .AND.UN.EQ.NH]

[0RE = JEND

[c_

seanalRITE QRTR ON FILESusennsusnauunuaneenetacacnavenneavensconen | ! {

{WRITE(2.32) [DRB.IDAE.ISTORNCI].JJ), Jszi0R3,10AE] H

CONT. ON PG 7

L\
b1

i
L




[HRITE1 3,32 10ABIDRE . ISTORNDI( §.JJ1, JJ=10AB. JDRE) ]

1F (1 .EQ.NMAXD( 1 1 .AND .UN.EQ.NW)

IF(I.EQ.6.0R.1.EC.12)

—

[WRITE(I.231 ISLEM |

IFLT.LT.6.0R.1.61.5)

CONT. ON PG 8

PG 7_OF

10
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PPV |

L..

S |

1F (MEROUL .EQ. 1Y

[wRiTEL3,307

CONT. ON PG 9
AT I LA
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e

IS TP RYTE RN o

ol

IFCIYR.EQ.IBY.OR.NEWFIL .EQ.1)

G0 70 708

- - ——- .

fcaLL cLoseFt2y |} .

00 _T0 209

[ L PR

708
[cALL CLOSEF12.0PKLAL) |
I..__.._.q

CALL SAVSCT(3.SECT4)

) CONT. ON PG 10
PG 9 QF 10
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e e e e

< — e &

fCALL CLOSEF13) ]

—N

G0 10 711 —— )

[

210
{ CALL CLOSEF(3.0PNLA21 |

j':::'ﬁ

L; seveeTEST NEED FOR NEW CONTINUﬁYIUN FlLEnesunnanenssaunvsnnenesene } H

P S Y

113 Jj

[NPBLA1{21:=NHCLAL(2) ] .

9

NPHLA2121=NMCLA112)
NEWF IL=0
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Fig. A6.

Detailed Flow Chart of Subroutine FRODEP
(5 pages)
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SUBROUTINE FRODEP

v

sesdogeeaseessgans
sesssdR]TE AIR TEMPERATURE AND SNOW FILESeseescesusssssncecsqennss
o:---FORHRI STATENENTSaacecncsassssednsusuassnneunescancaasenegsesas

_ 21__ v
[FORMAT(18X,24HIDENTIF ICATION NUMBER® .4R3) |

lFURNRtI3R3l|

k) v
| FORMAT(28X.,3R3.A1.X.2H19.12) |

33 Y,
FORMATI(G6YX,2SHDENSITY' 0-15 CM LAYER., .F5.2.23H0/CNs 15-30
CH LAYER, .FS5.2.4HG/CM)

\
4V
F?RHRI(:IX.‘SHFROIEN OEPTH OF SOIL(CRREL-1968) ODRTA INPUT .
FILE./) .
[FoRMAT(1H .70 ]
{
36 v {
{FORMATI26X . 19HNEASURED SNOR DEPTH,.//) |

CONT. ON PG 2
PG ] QF S

132




T T - A - v T “—1

31 ) t
FORMATI 11X .4HSNOH.3X « THPREC IP- . 3K 3HAIR «6X . 13HSOIL MQISTLRE .ok, °
13HS0IL MOISTURE) : :

| v
[FORMATIEN ,12,3(2X F6.21.8X,F7.2.11X,F7.21 |

319 2
FORMAT(EX . IHOAY . 2X ,SHOEPTH 2X ,THITATION , 3IX .4HTEMP .4X . 15H0-15
CH LAYER,=,3X.17H 15-30 CM LAYER,.=)

(FUITR.GT.1BY)

pu—

i

!

| i

: l |

i A 00 10 850 1

| e eeeseADD] TIONAL INPUT CONTROLecnunsancessenussucasnsdnasencensunes |

i ' ; '

| | |

H [ PRINT."ENTER NAMES OF SNOW.FROZEN SOIL DEPTH MODEL INPUT 7I1E" | !

.' v |

1 PRINT,® EXAMPLE* FRO0O1" ) |

READ 32 .NFROEP ]

L€ eseseTEST QUTPUT CHECK AND OPEN FILESweuasnsncsnascanscncacvsaconnsn | \

850

£
0T

IFCIYR.EQ.IBY.OR.NEKF IL

60 10 851

|CALL OPENF {4 .OFRDEP) |

) CONT. ON PG 3
PG 2 3 .4
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{CALL SETSCTI4,5ECTTN |

;.-;;:-uR]TE HERDINCSneassnanussssndacesccsansunnsenseeiestnscusneese ]

v
(D0 852 i:K.0 > - - - Dy

2
TE(4.27),ISINUN
WRITE(4,34)

——
=
-
—
-
m
~
.
w
-
-
“kn
T
o
D
=
—
—
.
—
-
.
—
—
"
—
-
»
.
—
-
-l

[(JEND:=NMAXDI21 ] {

. -on.!o.l:@l'l.g DTHR ON FILESeenesaeuesuasneaneneaeneseisresussuensanss ]

|
v
CONT. ON PG 4
PG 3 QF S
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=g

e e - -« DY 854 J:-JB.JEND >

. 884V o L g
JS:J.SNOIl.J).PREC!P(l.JI.TEHPER-l.J'.S'?R"Z-I.J‘. :

i ---b

T EETN

[CALL S5AVYSCT(4,SECTI9! | _ i

f {
IF(lYR.fOn!OY.OR.NEHFlL-EO.] ! ..-} ]J
? 1

i

— s ieee o

i s
__...JE
[caLL CLOSEFi4) |

GC 10 856 R | Y

£= i
[TALL CLOSEF (4,DFROEP) | -
P ———

NY2SEQ:=NV25EQ-]

CONT. ON PG S
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1S€G=JSEQ]

\
IF(NODINY2SEQ,31.£0.0!

| NFROEP (2 1=NUMB+ ]SEQ/ 109256+40D( 1SEQ.10) |

{ : eceseTEST NEED FOR NEN CONTINURTION FiLEesascuausansscanssansunan |

— e

H PG S FINAI
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4
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i |
!
‘ 1
|
i
!
; Fig. A7. Detailed Flow Chart of Subroutinz STFRSP
i (5 pages)
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S

LSUBROu!lNE STFRSP

_suess(OMPYTE STERNGTH EQUATION CONSTANTS FROM SOt PROPERTIESessee

4
[FORMATISX . 21HINCORREC! C1 MOD CODE !} |

!
CONI(1.11:ALOGI 2901
CON1(1,2):ALOG 10+
CON1{2.1)=ALOG 300 )
CON112.21:AL0G(200 . }

v

[CALL SAVSCT(1.SECT100 ]

|

[ cALL CLOSEFLLY |

[

f;ﬁ:::;-----SERRCH FOR STRENGTH EQUATION CONSTANTSesceusvssssnnsansancase |

: v
1 CALL OPENF{1,. 'OFSIEQ ) |

|

S <00 800 fI-1.NCi >

[READ 11,0t IMOD(T.1).1=1,12) ]

¥

-------- 00 800 J=1.2

[READ (1.1 (Bl1.J.103.121.121 ]

8
CONTINUE

12:7 J1+NRCT ;

(0o B8Ol f1:1.12 > - - - D2

[READ (1.1 (iM00C],21.1:1.12) |

CON'. ON PG 2

PG 1 OF 5
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§

;'_5{9_0 t1e0 1B1)ede20e]l23.320 ]
i
!
1.1 - - -Dg
CONTINUE

[caLL cLOSEFi1 |

{cAaLL OPENFI1.5AM) |

fcAaLL SETSCT(1.5€CT100 )

;::::::::ia

L seek [NOJCATES LAYER.L! 1S CONE INDFX.L2 IS RATING CONEesacsececce |

- - - Dbg

- - - Dua
TR

000031=2.12 -+ - Da

JTEHP:IHOD‘]-!.L)]
TENP=C10].K)

1FLITENP 1804.,803.805

CONT. ON PG 3

“f

\
ro
N
LY
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LN |

e

eenseCOMPUTE LN OF VARIABLEwpeunsncnunsunnessrsagnannnsnnannaasnen |

(FerP=ALOG TERP) ]

(oo >

——"_‘—"v

SOQ/K

£

IF(JTENP-31804.810,804 ;
1]

suaeeCOMPUTE LALN OF VARIAALEdwaanducensnaguussnasonasnannueananeny |

TEMP=ALOOIALAGITENP) }

l GOT08UG %
A2

P

POV Y~ N

-1
| PRINT 34
RO E b
0LL3=0(L)+(B(5.1.L1B8!1,2.L))1aTENP ]
CON'. ON PG 4
RG3 OF 5
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LELE BT ToBt 1Tt 18 TENF "}

{c %avea(ONPUIE A AND B OF STREKGTH EQURTIUNnunnnun--.ccc--oncn.coaq.“

v,

- . e >3 5

t

-y

c',‘-ﬂlu.m:r.oulll.LlolCONuz.LD-CONIH.LH-EILuou.l
uamL.m:«comu.Lx-couuz.uuou;
PRINT.'LAYER = ' .§
IFEL.EQ.20
[PRINT,” CONE INDEX €Q. A- +ABARIL (N1 |
b
L’“l"’o. 82 OBB“N‘L""—}
{60 70 830 >—
620 ([
[PRINT." RATING CONE EQ. A= JRBARIL N )
2
LPRINT," _ 8: " .BBARIL.% ;
_830 I
{S1con {1 .NN1:ABARTL N} |

LSTCONTZ NN ) BBARY LN ]

CONT. ON P g

in

-

|
{

*g
-

!
]

¥
B e D gt it T Rl

At Bhsbogue be L

- —ewer

it o w . M o
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Detailed Flow Chart of Subroutine CALSST

Fig. A8.

(21 pages)
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SUBROUTINE CALSST

sweaa(OMPYUTE CONE INUEX AND RATING CONE INDEXsumsesssusaueassesease
sceaaFORMAT STATEMENTSuesasnesdnananuncseususnRensenouERERREnESRNS

22
| FORMRTI20X ,23HIDENTIFICATION NUKBER™ .4A3) ]

IFORHRTI393)I

30
| FORMAT(4(1H /)1 |

31 Avd
| FORMAT(2X.3HDAY 24X 3A3 A1 X.2H19,12) |

2 v
[FORMART(I1X.12,1H-.12.4X.7F7.0} ]

3¢

[FORMAT(24X.1SHO - 15 CM LAYER./) ]

VIR )
[FORMATI23X,16HIS - 30 CM LAYER./) |

3 v
[FORMATI24X.14H0 - 6 IN LAYER,/) |

CONT. ON PG 2
PG1 QF 21
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o_..-_.

36 -
[FORMATIZAX . 15HE - 12 N LAYER./: }

l

P

{FORMATI 26X . 10HCONE_INDEXT |

40 v
{FORMATI23X . 1 THRATING CONE INDEX! |

41
[FORMAT(2R3,1X.2R3,1X.2R], 1X.2A3) |

IFt na.m.m), —— e e

!

v Eaalvuwme %

- awg

GO _'C 150 >—

Lc eseeaADDITIONAL CONTROL INPUT TQ DETERMINE SOIL STRENCTH REQUESTes |

et samemete

[ PRINT. OO0 YOU WANT CONE INDEX FOR FIRST SOiL LAYERe SECOND tAYER. |

PRINT.RC! FOR FIRST LAYER. SECOND LAYER. SEPARATE QNSNERS |
PRINY, NlTH COHHRS. EIRHPLE FOR RCI ONLY FOR 80TH LAYERS:2.2.1.1 |
READ.INSTEQI ), =1 i
PRINT.ENTER N“"ES OF SOIL STRENGTH FILES TO BE USED.ENTER :
PRINT. NQODATA IF A FILE 1S NOT 70 BE USE |
PRINT, EYANPLE FOR RC] FOR BGTH LAYERS: NODRTQ NODRTA XX i1CQ: .XX250! :
READ 41. NCILA1,NCILR2.NRCLAG NRCLA2 !
? 0
CONTINUE
HLd eesealTEST QUIPUT CHECKS AND OPEN FILESo-¢-.n--.-----vn--on--cann--:

{ 00 773 I=1.4 - - - D2

CONT. ON PG 3
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*J::\lilﬂsftoll1.80.57~N‘£~*—
-.\ —//

4 ; T
L
i
f
1
]
lf‘lofao’l\L‘
1
[CAUL SETscTiZ.86CTS 1)
B
lFll.fO.?l
!
1 CONT, ON PO ¢
. PR2_Q0F_ 21
{

.
J
P Al el 4

A e

— ~a




=GB
[CRLL OPEWF13,DCILAZ: ]
o -

“‘ l.faoZ’

(€At _SETSC1(3,5€CT6) ]
e —

[d
151 l.ga.a»\

CALL OPENFI2.DPCLALS

Cwmteos memma  me 4

CONt. ON PG S
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LCALL SETSCT(I,SECTA) |
T——B

XLINI=STRLI(].])

")
| XL IM2=STRLI(2.1) }

'3
(D0 753 J=K.K > - - - D@ R

IFtJ.EQ.NHAXDI] })

——

IFLJ.EQ.NNAXDL 1)

CONT. ON PG 6

PG S _OQF 21
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-

et

IFISTORMC(J.L).EQ.0.)

i
| SO |

[

1S10tJ.LI=EXPISTCONI 1.1 3eSTCGNI2. 1 eALUGISTORMC JoL o 1 1

v

CONT. ON PG
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RGN

IFISTOII.L).GT.XLINDD

L5101J,Li=xLint |

IFESTOIYL).LT.XLIN2)

~

[sTety.L=xtIn2 ]
K

8370 753 o@
E] R7

158

F
TFISTORNO(J.L) .ER»\

510‘ J .l 1=0.

IFISTORMD(J.L).£0.0.)

8150 EXPISTCONI 1. 11+5TCONI2,11AL0GISTORND(J,.L 1)1 ]

CONY. ON PG 8
PG 7_CF 21
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e e ————— e - -

.

[SstT0tJ.L1:=011n2 ]

e s et e 2 @ o s

ok

.

1F(n00i1.212.€0.0!

CONT. O8N PG 9
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|

"_E:;}-MRIXE HEAD INGSsensssasngsusesvssessvanquscdeonsssyndsssanaugss I

AS

156
[WRITEIND,271 ISINUN |

WRITE(ND.38)

IF1].€Q.1)
\'/ .

¥ J113
G0 10 758 e

CONT. OR PG 10

PG 9 QF 21
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82

a{g

KRITEIND .40

{Ft]1.€Q.31

—

—-ons e

e

IFIRERQUL .EQ.1)

WRITEING.38)

\

\\F\
IFIMEAQU].EC.21 >

RRITEIND.34)
k3—

£0 10 759

CONY. ON PG 11

153

——

<.

oy
be
K
1
i




IFINEAQUL .EQ. 1)

HRITE(NG.37)

\l\F

1F(n59051;52;f,—,—,,

1

lHRITE(N0.33)|

e |
sHRITE(N0o301I

{D0_760_LOUT=K.LA » - - - D17

10RE=7

v
(D0 761 NK=1.5 > - - - D14

CONT. ON PG 12
PG 11 OF 2|
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CONT. ON PG
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s

co_1¢ T

1HO:60¢ TNK-1 |

JNKzNK
JNf=LOUT
STONz! .

CALL WRIBHWK

—-v—._;_.*_'_*;

[10RE=MAXD(LOVT) ]

| CONT. ON PG 14
PG 13 QF 21
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S

s

{IN: JEND/T

Fuour.ia.nnnxmll.m.-o.,m.m:*} R

10RE = JEND

[E sesashR]1E DATA ON FlLESeveaswssnsseuvevsansascocnsnenisncanceeeny |

Q_

[WPITE(NG,32) [DABLIDARE ESTOILOUT .uJ) . JJ={DAB.IDAE ) |

FILOUT.EQ.NMAXDL ] ! AND .UN.EQ.NH!

60 10 765 >

c1 B

10RB8:10AB.7

10RE=1DAE.T

[FILOUT .EQ.6.0R.L0UT.EQ.12)

v
TWRITE(NG.25VISLEN |

CONT. ON PG 15

-
-
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IF(LOUT.LT.€.0R.LOUT.G!.6)

IF{1.£Q.3.0R.1.EQ.4)

GO 10 766
% ) i C sesasWRITE MID-YEAR HEHOlNGSn----l-l---l-------------l-l-l-llnlll-]
1
T [WRITEINO,2711SINUN |

IF(1.EQ.1.AND.NERDY! .EQ.1)

\/
HRITE(NQ,37)

1Ft1.EQ.Y .AND.NFAQU] .EQ.2)

1

IRRIYE!N0.3311

1 ’

CONT. ON PG 16
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wo.z ANDLHEADLT . “1‘>"“‘ ——

\\T"//

[WRITEING.38: |

f
Fi1.60.2. .nn-x
F11.60.2.AND.HERQYT €021

HWRITEINQ,34)

(60 10 767 ~>of1H

E§3(24 !
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[HRITEIND.2711STNUM |

CONT. ON 25 12

[
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P

WRITEINO.33)

Hol C6

X/

f
TF11.60.4.AND.MEROUT -EQ.1T >

/

1

WRITE(NO.38)

1Ft1.€Q0.4.AND .NEAOU] .EQ.2)

)

)

[WRITE(NO.34) |

He €7
[WR1TETND.30) ]
P C8

‘l-'-‘) v
CONT INUE

()

IF(NENFIL.EQ.1)

1

GO 10 768 _>0p "

CONT. ON PG 18
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Ty

ECQ l
(60 To_769 :>n%i§]

B o

768

0

CALL SAVSCT(2.SEC'S! |

feaLL cLOSEFi2.0CILRT) |

(58 70 713 >offh
bls

"

il
CALL SAVSCY(3.SECT6)

{CALL CLOSEF{3,0CILA2) |

[00_To 773 >+
(03

- +
1£01-21 770,771,172 e e

P

[CALL SAVSCTiZ.SECTT1 ]

CONT. ON PG 19
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JCALL CLOSEFI2.DRCLAT) |

—
[00 10 173 %

02

: 124
[CALL SAVSCT(3,SECTBI |

v
[ CALL CLOSEF(3.ORCLAZY |
—

; vhy

0

oo = o i e

118 .
LCALL SRVSCT(2.SECTS) |

F"ﬂ

[CALL CLOSEF(2) ]

1118

716
fCALL SAVSCT(3,SECTE) |

g::::::::15

[ CALL CLGSEF(3) ]

;‘ G0 10 773 ;{%

CONY. ON PG 20
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G0 10 778

M

[cALL SRYSCi(2.SECTT) |

l—_——*_;i

{cALL CLOSEF(2) |

60 _10 773

pamiien

CALL SAVSCT(3.S5tC181)

L:ALL CLOSEF(3) |
4

e o See &

HEWFIL =)

¥

CONT. ON PG 2}
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APPENDIX B: COMPUTER LISTINCS

1. This appendix contains the computer listings with line numbers of
the main program and subroutines as follows: main program, table Bl; subroutine
COMPMS, vable B2; subroutine FIL1DA, table B3 ; subroutine FIL2DA, table
B4; subroutine FRUDEP, table B5; subroutine STFRSP, table B6; and sub-

routine CALSST, table B7.

Bl

165




Table B!
Listing of Main Program, FIWEMS

10030VR,COMPHS

110S0VR/FILADA

120S0VR/FlL2DA

130S0VR,FRODEP

140S0VR,CALSST

15030VR»STFRSP

1608SRPC

165Ce 2 a0aCOMMON VARIABLES#200000050000000000000000000000,80000030a000p000a0!
175 COMMON IDC1(35),PMC(2),ST0(12,31),NSTEQ(4),RF(7),1HD(20)+CXNIN(2),
18067&HPER(12135)0SN0(12135)0C0NEH(302;6)oxRANG(203’:SYCON(214,n
195;8STRLI(2,4),NMAXD(2), 1SINUN(4),C3(2,2),C4(2,2),DHNC(2,7),C0EF(108),
2068MAYD(12),iMOA(4,12),8D(2)+RANG(2,3,3)0X(2)+C1(16,2),C5(15,4,2),
2108CHAX(2),CHINI2),C2(4),STORMC(12,31),STORMD(12,31),ADF(2).SDF(2),
c2u811(25+KIND3), ISLEW(3 1, DUMC25),PRECIP(12,35),B(13,2,2)»B1t32),
2308C0N1¢2,2).D(2),E(2),110D(22,2),ABAR(2,2),BBAR(2,2).NHMCLALI(2),
24NENMCLAZ(2) ' NPHLAL(2):NPHLAZ(2) NFRDEP(2):NCILAL(2),NC1LA2(2),
2508NHRCLAL(2) ¢ NRCLAZ2(2) s NSOUR, JUNMEA . NTEMP  NSNOW,NYR, [ TEXA»

260381 TEXBRMIN, ITYPE, ITEML, I TEM2, 11, IDEV1,IS1,1SD, IS, 1Sy, 11T7,1DA,
2708M0, 1YR, I TEMP, ICOUNT,ACCR, DEP,C1COF , CIROF . NCODE, ACCRY, ACCR2,M0K,
28089UL + JIL s JUGLUB. JOK« HOBY JEK) JAZs JEL» JEB,

36G8NTYPE,NENL IM,NENCOF ,NSOST,NR,LL,JUB, IBC, 104, IBY,NEWNYR,

3708MEADUL, MEAOU2,K,LK, JB, JEND,NTOS, AJBN, JBN, UN, KPMC,SECTL,SECT2,
3804SECT3.SECT4,SECTS, SECT6,SECT?,SECTA, SECTY,SECT10,NC] NRCI,
S508SAM. IND, IDAB, IDAE, UNK, NI »NO»STDN,NUMB, ISEQ,NYISEQ,NY2SED
395CecaoeEQUIVALENCED VIRIABLESS®00000000300000000000000000050%000000000000¢
45y EVUIVALENCE (NMCLA1,DMCLAL), (NMCLA2,DMCLA2), (INPMLAL,NPHLAL),

4608 (NPMLA2,DPMLA2), (NFRDEP,DFRDEP), (NCILAL,DCILAL), (NCIi A2,DCILA2),
4708 (NRCLAI,DRCLAL) » INRCLAZ,DRCLA2)

475CecaseDATA INITIALIZATIONGOS00000D00000000000000000000000%00300000000000¢
485 DATA NUMB,ISEQ,NY1SEQ,NY2SEQ,NENFIL,ACCR1,ACCR2/"001%,0,0,0,
49080,0.91,0,03/

500 DATAIMOA/12HJANUARY +12HFEBRUARY +12HMARCH .
510812HAPRIL 0 12HMAY + 12HJUNE ’
S20812HJULY +12HAUGUST 112HSEPTEMBER
530812HOCTOBER + 12HNOVEMBER +12HDECEMBER /

540 DATAMAXD/31+28,31,30,31,30,31,32,30,33,30,31/

555 DATA COEF/{.1%5970948,-0.28827749,0.37098284,~,13067845.,0.,0,.
5708y-208653y3,-0.64984646,0.87560732,~.30605206,0.50,.
$908,15190803,-.0772022%,-.01280603.,.01851488,0,.0.,
6108.0961229¢+.01073670+~.10720756+.05548077+0.4+0.»
63980.1164190,0.06704479,-0,09112914,0,03120642,0.,0.,
6508.,24304453,-.,10102288,-.02203815,.100731059,0,.0..
67080.008401220,-0.01562037,-0.10949073,0.12228349,0,,0,»
690&00127135290'0.5395200601-1252‘550-0.5‘561‘4700.00.0
73108.11387171,-.65583730,1.8700644,-2.3253802,
72081.2952910,~,26246686,
73080.02789788,(.,24453131,-0.8606n142,1,2998033,
7408-.97359290,,29132112,
7508.083521811+.11716883,~.14710812,.04910032+0.+0.+
7708.03492386,.36829518,-.90742210,.61582018.0..,0.,
79030-1286820y1,+-0.3275105,1.0509886+~3.0482255+0.40..
81080.09u689468.0.37645999,~0.79837781.,1.13C698+0..0.,
0308.1655471.,.32448206¢-3.5931164,6.0923182:0..0.»
8508,1685¢73,-1,2164306,5,0226953,-%.9828479.0..0.,
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Table Bl (continued)
Listing of Main Program, FTWEMS

8738.13851029,-.32294633..51095728.-.23644523,9,.0.,
8908..4694:58,~.508568,1.2942848,-.74715635.0..0./

91 DATA RMIN/STRLI,C1COF,MEWCOF/0.1,7504,C.+750,,0.,300.,0,+300.,0.,,
Q158u.37,07,

9208STGRMC, STORMD, TEMPER, SN0, ST0/3720,,372¢0.,42000,,42000,:37260./.,
930&NYRINMAXD/1+0,0/:C3/,47,.75+.22,.60/+C4/~.01,-.05,~,01,-.02/

970 DATA RANG/1+26,1.00,1.87,1.63,1.47,1.06,1.05,0.72,1,5%5,

980‘102511 43:0.93-0.54:0.35:0.42:0.30.0.92'0.46/

990 DATA AF ,PRECIP/T-0.,4209C./,M0K,JUL,JIL,JUG,LUB, JOK,H08,JEM,JAZ,
10C08JEL,JEB/C,0,0.0 % 9,0,04040/,JUB/KIND/9,300/,]15L.6W/6193023,
101086355711,8355711. . COF.,NEWLIM,NSOST/0.0,0/,NTOS/1H9/

1050 DATA C5/U,602,0,40¢¢05.+0.013,0,034,3.¢C.20,00.00.,38140,20¢40,+0.,40.+
106080 223,0,,0..,0.,0,014,0,01%,0,,0.,0,.,0,,0,224,0,,0,,0.00.40,,
10708-0:354,2001000.2~0.00100.024,04+7¢204¢0¢+0,092,0.00.00420+20.¢
10808-0.U94,3,,0.49,+=0.00%+0.0625,0.,0.+0,50.,0,044,C,,0,.40.204+,0,.
105082.0300.013+0.00450000.00¢00.000132¢0+20.18940.40.00.20¢00.,

11,0872 . L1¢-0,015,0.+0.008,0450.00.00.00,004+0.285,0,00.:0.204.3,,
11108-2.1214042s0¢+0.018+0.+0.00.40.90,101,0.40.105+0.40440.40.40,,
1120&".17000.09000002500.30¢Doooo.00-01300000006100000330500000./
1125C%00 2T 0RMAT STATENENTSS00es00ntesnntsteconsnesteodegtectedprgrscsssosae

1330 1 FORMAT(2X,4A3,2X%.,2(A1,2X)¢2FL6.0)
1140 2 FORMAT(1X.F9,,7F10.)

1150 3 FORMAT(1X.12,211,4%,8F7.3)

1i6U 4 FORMAT(8F7.3)

1170 % FCORMAT(X.204A3)

1180 6 FORMATIX,11.3(%.12))

116) 7/ FORMATI1X,212+2XeA1)

12: 0 8 FORMAT(AL)

1210 9 FORMAT(8X.7F0.2)

1240 19 FORMAT(]1)

1231 11 FORMAT(BX,7F6.2)

1249 12 rORMAT(LN )

1250 13 FORMAT(7%,12.11,6F10.8}

1260 14 FORMAT(4X,2(F5.3,x3.4¢2F6.0))
1270 15 FORMAT(10X,3(2F5.2))

1260 26 FORMAT(OX,4F7.3,5%x,4F7.3)

1290 17 FORMAT(3x,4(2FB8.3))

1379 18 FORMAT(3X,12+1146F10.3)

1319 19 FOURMAT(10x,14)

1320 20 FORMAT(14

1820 ¢1 FORMAT(X,12)

1340 22 FORMAT(SHISITE.2X,4A3)

1359 23 FORMAT( 8H TEXTURE,BX.A1,4%X.A1)
1360 <& FORMAT(BH DENSITY,7XsF6.2,4X:F5.2)
187" ¢5 FORMAT(7H BEG MC,4X,2F10.2)

1360 26 FORMAT(16H SOIL PROPERTIES,S5X,5F10.3/2X:7F10.3/2%X26F10+3)
1353 ¢7 FORMAT(11H MAX-MIN MC,6X04F10.3)
140U <J8 FORMAT(3X,212)

1422 29 FORKAT (134 COEFFICIENTS,8X,4F10.3/2X+5F10,372X,6F10.3)
1429 S0 FORMAT(LX.F9.0.,F1¢t,)

1459 31 FORMAT(IX,312:Xe7F6.2)

1430 32 FORMAT(A6)

1450 33 FORMAT(24x%,15MC - 15 CM LAYER, /)
14~y 34 FORMAT(23x,16H15 - 30 CM LAYER./)
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1470
1480
1460
1500
1510

Table Bl (continued)
Listing of Main Program, FTWEMS

35 FORMAT(20%,21HSOIL MNDISTURE IN/6 IN)
56 FORMAT(20X,22H50IL MOISTURE CM/15 CM?
37 FORMAT(24%x,1440 - 6 IN LAYER:/)

38 VORMAT(24X,15H6 ~ 12 IN LAYER,/}

39 FORMAT(2A3,1X,2A3)

1515C«e4*ADDITIONAL CONTROL INPUT#®esaototetstnanetseansitstsdanacssanndosse

1520
15390
1540
1550
1560
1570
1>p0
1599
16r0
1619
{620
1630
1649
1650
1660
1670
168"
1660
17490
1719
1:'20
1730
1740
1750
1760
177¢
1780
17640
1.800
1810
1820
i830
184y
1840
1860
18720
1880
1840
190
1919
190
1930
1940

PRINT,PFOR INFORMATION ON RUNNING THIS MODEL SEE USFR'S MANUAL."
PRINT,¢,"WHEN ANSHERING YES OR MO QUESTIONS,"
PRINT,® USE 1 FOR YES AND 2 FOR NO."

PRINT,"1S INPUT RAINFALL IN CM2"

READ) JUNMEA

PRINT,"1F YOU wANT OUTPUT %2]STURE CONTENT [N3"

PRINT,® INCHES ENTER A 1; CM ENTER A 2

READ MEAOUL ’

PRINT,"NAME LAYERS 1 AND 2 SOIL MOISTURE CONTENT FILES,"
PRINT,® EXAMPLE:XX1001,xx20C1"

READ 39, NMCLA1.NMCLAZ

PRINT,"DO YOU NEED OUTPUT MOISTURE CONTENT IN PERCENT?"
READ/MEAOU2

IF{MEAQUZ.EQ.2) GO TO 50

PRINT,"NAME LAYERS 1 AND 2 PERCENT MOISTURE FILES,"
PRINT," EXAMPLE:XX1001,xXx2001"

READ 39, NPMLA1,NPMLA2

26 10C1(1)=101

PRINT,"IF YOU HAVE AIR TEMPERATURE, ENTER A T; IF NoT A 9"
KEAD 8,NTEMP

JoB=1

PRINT,"[F YOU HAVE SNOW DEPTKH(M),ENTER AN SN; [F NOT A 9"
READ 8,NSNOW

PF(NSNOW.EQ.3HS KIND(1)=10

PRINT,*WHAT 1S YOUR INPUT SOURCE?"

PRINT,"ENTER: 1 FOR SURFACE COMPOSITION GROUP, OTHERWISE A 2¢
READ»NSOUR

IF(NSOUR.EQ,1) GO TO 60

PRINT,"ENTER THE NAME 0OF YOUR INPUT FILE"

READ 32,5iM

PRINT,"ARE MAX AND MIN SOIL MOISTURE EQUATIONS INCLUDED IN THE"
PRINT,"INPUT DATA FILE?"

READ+MMDD

CalL OPENFt1,SAM)

Go TO 160

60 CALL OPENF(1,"DSURGR")

PRINT,#ENTER THE NUMBER OF YOUR SURFACE GROUP®
READ 20,NSCGNU

Do 7¢ 1=1,500

READ(L,10)ITYPE
IFCITYFE.EQ.1)READ(1¢1,19)INCKSGN

IF ((NSCGNU-NCKSGN).EQ.0) 4O YO 115

/6 CONTINUE

1949CceeseoREAD SITE AND SOIL IDENTIFICATIQONeosseaacrnnengecelotpasrnansdros:

1950
19690
1979
1989

319 fO0K=1
1TEM1=10C1(1)
READCITEM1,1) ISINUN,ITEXA,ITEXB,8D(1),8D(2)
PRINT22, ISINUM
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Table Bl (continued)

Listing of Main Prosram, FTWEMS

199v PRINT 23, 1TEXA,ITEXB

2000 IFCITEXASEQ.3HN IKIND(2)s10

2010 IFCITEXB.EO,3HN HKIND(3I)=10

2020 PRINT24,8D(1),8D(2)

2030 IFCITEXA=3HC )122,1200122

2040 120 JT(1)=KIND(2)=1

2050 Go 70 128

2060 122 [F(ITEXA-3HM )12%,124,125

2070 124 IT(1)=KIND(2)s2

2080 Go 1O 128

2090 125 JF:I1TEXA=3HF )128,127,128

2100 127 nIND(2)32

2110 Iv(1)=3

2120 128 IF(JTEXB-3HC )132,130,132

2140 130 JT1(2)=KIND(3)=1

2140 Gp 10 150

2150 132 JF(ITEXB-3HM )135,134,135

216V 134 KIND(3)=2

2170 I1(2)=2

2180 Gp 10 150

2190 135 IF(ITEXB-3HF )150,137,150

2200 137 KIND(3)=2

2230 11(2)=3

2220 150 JuL=1

2230 JpK=3

2235Ccse0oREAD DATA FROM INPUT FILE®00esne0sneensnsssssscttsteatiossnsanstess
2240 160 READ(1,10)1TYPE

225" GOT0(115,170,180,199,190,200,210,230,240),IYYPE

225U 170 READ(171,21)NTYPE

2270 GO T0(172,174,176,176,179,175)NTYPE

22/5C30%0oREAD LIMITG0000300000000000000e000000000000800000a000000000000000
2219 172 READ(1061,14) RMIN,C1COF, ((STRLI(],J),121,2),J58,4)

2250 NEWLIM=NTYPE

23500 IF(JUNMEA.EQ.1.AND.NSOUR,EQ.2) RMINSRMINe0,3937

2310 Go 10 160

2315C=a0aoREAD DEPLETION EQUATION COEFFICIENTS*scacanveonssststsnsonsonnnse
2320 174 JF(NSOUR.EQ.2) G YO 3175

2330 READ(101+13) NS/NLsC(CONEW(NS,NL,JJ)»JJ=1,6)

2340 NEWCOF=NTYPE

2850 Go 10 16¢

2360 1 175 READ(101,38) NSsNL.(CONEWINS/NL-. 'YsJJ31,:6)

2370 NEWCOF=NTYPE

2380 Gp 10 160

2390 175 CONTINUE

2490 READC101,16)(C(C3(Ns1)sN21,2),121,2),((C4(N,1),N21,2),1321,2)

2420 Gp Y0

2429669000READ MOISTURE RANGE BY LAVER AND SEASCNesasseceesesctsavsscase
2430 176 READ(101,15)((XRANG(1,J),131,2),J5%1,3)

2440 Go YO 360

2445Coe0e8READ STRENGTH EQUATION COEFFICIENTSecssevsncesgcsststnspncsscnsee
2450 178 READ(161,17) ((STCON(I+J),223,2),J=2)4)

2460 NSOST=NTYPE

2469CoevengEAD IDENTIFICATION CODE FOR EQUATION TO COMPYTE stnsncruuunu
2466Cre0e0  EQUATION CONSTANTS020a00es0t00000s000000000000000000800080008u00

4 of 9 Sheets

169

£




2470
24560
2490

24995Cea20oREAD BEGINNING SOIL MOISTURE®000000000000086010000800060snanssasss

2500
2910
2520
2530
2540
29959
25610

2965CoasesREAD AND PRINT MAX AND MIN SOIL MOISTUREesesssesvesssassnssensses

2570

2580
2590
2690
26.0
2620
2610
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
28350
28490

2845CceenegEAd SOIL PROPERTIES#e0acssseanatecesastosnsnsusssretssansensdrnns

2850
2860
2870
2880
2890
290
2910
2920
2930
2940
2950
2960
2970

Table Bl (continued)
Listing of Main Program, FIWEMS

179 READ(101,28)KC]NRCI
NSGST=NTYPE
Go T0 160

180 READ(101,30) PMC(1).PMC(2)

PRINT 25,PMC(1)PMC(2)
IF{IUNMEA,EQ.2.0R.NSOUR.EQ.1) GO TG 184
Do 162 [=1.2

182 PMC(1)2PMC(1)00.3937

184 JuLsz2

GoT03160

190 READ(101,2)(C2(3)s121,4)
IFCITYPE~5)192,191,192
191CONTINUE

Do 195 1=1.2

J=1+2
CuAx(1)=€,%8D(1)eC2(1)/100.,
CMIN(1)=6.9BD(1)eC2(J)/100,
Z95CONTINUE

i92 1F(1UNMEA.EO,2.0R.NSOUR.EQ,1) GO YO 394
D0 193 1=1.4

193 C2¢(1)=C2(1)e(,3937

194 PRINT 27,(C2(1)s121.4)
Do 196 131,22

Jzle2

CMAX(1)=C2(])

CxHIN(])=C2(J)

i96 CONTINUE

IF(NSQUR.,ED.2) GO TO 197
CaLL CLOSEF (1)

PRINT,"ENTER NAME OF RAINFALL FILE"
READ 32,SaM

CALL OPENF(1,SAM)

197 GO 70 (198,160), JUL
198CONTINUE

PHC(1)=CMAX(1)
PMC(2)sCHAX(2)

Jul=2

GoToles

200CONTINUE

1pEvizi0l

Go TO (201,1150),M0K

201CONTINUE

MOK=2

Do 206 M21,2

I TEN2=[DEVL

READ(ITEM2,21) 11

IFCI1.GE.8)G0 TO 202

READ(101+3) 11.NSCS,Js(Ce(led)olz1,1l)
Go 10 203

202 READ(151,3) 11,NSCS»J,(C1(1,J)0121,8)
203 IDEvi=1
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298¢
2990
3010
3010
3020
3030
3040
3050
3060
3070
3089
3090
k3 ¥IL1)

3110
3120
3130
3140
3150
3160
3170
3180
3190
3210

3210

3230
3240
3250
3247
327
3250
3299
3300
330
3820
3330
33840
3350
3360
3370
33ag
3390
3406
3410
3420
3430
3440
345¢

3460
3470
348¢

Table Bl (continued)

Listing of Main Program, FTWEMS

1F(11-8)205,205,204
<01 READ‘I»‘)(CI(ch)o!=9oll)
205 PRINT 26, (C1elimralz1,1l)
Z06CONTINUE

1r (MMDD,E0,2) GO TO 1150
GoTo160
115UCONTINUE
Do 1190 M=1,4

1 TEM3=|DEVL
IF{M.EQ,1,0R,M.EQ.2)N=N
lFtHoEO.3)N=1

IF("OEO.‘)N=2

1F (MMDD.EQ.2)"%0 T0 1180

3115CveeeeREAD CONSTANTS FOR EQUATIONS COMPUTING MUISTURE MAX AND MINesesse-

READ(ITEMJ.J)lI,Nscs.J.(C5(I.M.NSCS).X=1.8)
IDEvi=t

lF(Il“8)1170r117011160

1160 READ(1;4)(C5(I:HoNSCS)»I=9oII’

117y PRINT 29.(CS(I»H.NSCS)rI:1oII)

1180 CONTINUE

C2(H)=0,

Do 1190 1=1,11

1190 C2(M)=C2(M)I+C5(1+M+NSCS)*C1(1sN)

Go T0 (194,160)JuL

3205Ca®soREAD AND WRITE HEADINGSO00.0.00.0.00000000000090000OOOQQoohooeiom

210 READ(101,5) (IHD(U) e u=1,20)

3220 121

Go 10 217

bo 229 1=1.,5

READ(1.5) (IHD(J)sd=1,20)
217CONTINUE

PRINTS, (1HD(J)sJ21,20)
WRITE(2,5) (IHD(J),J21,20)
4RITE(3,5) (1HD(J),Jd=1,20)
229 CONTINUE

IF (MEAOUL.EQ.2) GO T0 231
WRITE(2,35)

WRITE(3,35)

wRITE(2,37)

WRITE(3,38)

WRITE(2,12)

WRITE(3,12)

Go Y0 232

231 WRITE(2,36)
wWRITE(3,36)

WRITE(2,33)

WRITE(3,34)

WRITE(2,12) *
HRITE(3,12)

232 Go 10160

3455Cca0eopEAD SEASGN CHANGE CARDooooooo)ooooooooooooooo.ooooolooooooononoo

230 READ(+01,6) 151, 15D, ISM, ISY
IF(JUB,EQ.1)60 TO 235
18D=1DACK=1SD
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3‘¢u
3%
35y
350
35
35449
3ovse
350U
3979
K-
Ivg :
36,4
36U
36,9
J6se
364y
Jone
36m0

Table Bl (continued)
Listing of Main Program, FTWEMS

A1ED=18D

agBNsalBD/ 7.

1RHEMCK =i SM

NEWYR=z (Y= 1ISY

23% CONTINUE

Ua 215 21,2

117=17¢1)

IF(NEWCOF .LT.2.0R,NEWCOF.GT.2) GO TO 225
SpF=1.

ADF=1,

Go 10 215

€25 SDF(1)=RANG(1,1IT,1)/7C(CHAX(]1)=CXMINCT))
ApF(iy=1/SCF(D)

715 CONTINUE

i=1

JyG=1

JuB=1

Gplolév

3665CoeneoREAD PRECIPITATION OR AIR TEMPERATURE OR SNOW CARD®s®ssccresences

3670
3689
36uh
37,0
37:u
I/ 0
3739
374
350
370
3
3789
3290
38y
38-1
k-
3810
383y
3ase
38eu
38-9
k1§14
38z
39,7
39 &
39:0
3920
39s¢
3940
3950
3960
39,9
39U
3961
4010

24y READ(101,7.END=3 5) IDA,MO,NCODE

NDAsIDA«S

FF(NTEMP,EO.NTOS,AND,NSNOW.EQ.NTOS) GO TO 2240
IFINTEMP EQ.NTOS)GO TO 2249

IF(NCODE-NTEMP) 2249,2245,2249

2249 1F (NCODE -NSNOW) 2240,2244,2240

2244 READ(101,9), (SNO(MO»JJ) s JJ=IDANDA)

Gp 10 3.0

2245 READ(101,11), (TEMPER(MO,JJ)»JJ=]1DALNDA)

Gp 10 3 ¢

¢24,. READ(101,31) 1DA/MOs YR (RF(JJ)sJJIZ1,7)
IF(18M,EQ.M0,AND,IBY . EQ.IYR,AND,1SD.GT,IDA)IDACK=]DA
IFCIYR,LT.NEKYR) GO TO 498
[FUIYR,EQ.NEWYR.AND.MO.LT.NCK)GO TO 498
IF(1YR,EQ.NEWYR,AND, MO ,EQ_MCK.AND,IDA.LT.IDACKIGO Tn 498
HeX =MD

IDACK=1DA

CALL EOFTST(1,MM)

iF(MM.EQ.2) GO TO 242

IFUIYR,GT . NEWYR) NMAXD(1)=NMAXD(2)=0
IF(IYR.GT.NEWYR) 18D=1BM=1

241 JFCJUNMEA,EQ.2) GO TO 247

Do 246 yJ=1.,7

RFE(JVI=RF (D) 00,3937

246 1F(RF(JJ).GT.30.AND.RF(JJILT.35,)RF(IJIZT?.77
247 1F(MO.EQ.2) GO YO 248

17 (M0O.EQ.4.0R. MO . EQ.6,0R. MO.EQ.9.0R.MO.EQ.11) GO TO 249
ICOUNT=31

Gp 10 250

243 iCOUNT=24

Go 10 250

745 I1CGUNT=30p

750 COMTINUVE

NTDA=IDA

Do 251 NJ=1,7
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Table Bl (continued)
Listing of Main Program, FTWEMS

40,0 PRECIP(MO,NTDA)=RF(NJY)I®2,.5¢

4070 <51 NTDASNTDASL

4029C ‘a0 COMPUTE SOIL MOISTURE® 2300040000000 00datasdrs s, 00cte’30pa%0008000
4070 CALL LINK(S,"0COMPM"™)

4040 CALL COMPMS

4050Co0e000000se

4060 230 IF(JAZ.E0.2) GO TO 301

40,0 JgB=1

4080 301 GO 10 (420.,302)rJA2

4050 S¢2CONTINUE

41. 0 y:=s1

4110 IF{MO.EQ.NMAXD(1).0R.M0.EQ,12) GO TO 303

41,0 Go TO 410

41°u 503 GO 10 (304.304,35) JOB

414y 304 |F(NTEMP.EQ.NTOS) G9 TO 305

4150 JoB=J0B.1

41¢) Gp YO 160

41A5C3000oRITE SOIL MOISTURE FIlLES®21000002¢000000000000000008%0000c80000000
4179 395 CaLL LINK(5,"0FIL1D")

4300 CALL FIL1IDA

4169 [r(MEAQU2,EQ,1)CALL LINK(5,"0F]{.2D")

4200 IF(MEAQU2.EQ.1)CALL FIL2DA

42:0Cos2aekRITE FILES FOR INPUT T0 FREEZE~THAW MODELe#vecgonstatsonsssssnans
427U IF(NTEMP.GT . NTOS.OR. NTEMP.LT NTOSICALL LINK(5,"0FRODE™)
4230 IF(NTEMP.GT.NTOS,OR:NTEMP,LT.NTOSICALL FRODEP

4240 ypB=1

6245 1F(MEAQU2.EQ.2) GO TO 400

424/CoeneaCOMPUTE STRENGTH EQUATION CONSTANTS FROM SOIL PROPERTIESesesssess
4259 1F(NSOST.£Q,5.AND.IYR.EQ.18Y) CALL LINK(5,"0STFRS"™)
4260 IF(NSOST.EQ.5.AND,1YR,EQ.!BY) CALL STFRSP
4265C~oa%eoCOMPUTE SOIL STRENGTHZ9000030000000000000000000008000000000000000
4270 1F(NSOST.EG.4.0R.NSOST.EQ.5)CALL LINK(5,"0CALSS"™)

4280 JF(NSOST,EQ.4,0R,NSOST.EQ.5)CALL CALSST

4290 490 JEL=1

4300 JgBeg

4310 GoTO450

4320 4490 JEB=3

4330 420 READC1.10) ITYPE

4340 MpB=1

4350 CaLL EOQFTST(1,1END)

4360 IF(IEND-2)460,430,46"

4370 430 M0B=2

4380 GoT0o470

4390 4460 [F(]TYPE-1)480,470,480

4400 470 GO TO (302,495.490).JEB

44310 480 IF(ITYPE.ED.3) Go TO 180

4420 IF{ITYPE-81240,230,240

4430 490 JEL=2

4440 450 GO 10(420.,495),408

4450 495 Gp TO (115,.5C0),40B

4460 498 PRINT,"PRECIPITATION FILE MAS DATA OUT CF ORDER."
4470 PRINT.¥CHECK DATA:",]DA MO.1YR

44380 500 STOP

449C 5D
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Table B1l (concluded)
Listiog of Main Program, FIWEMS

4492 SYBROUTINE WRIBMK

4495C00%0000000000000,

4495Cee0eoNRITE FIRST WEEK OF OUTPUT DATA FILES WITH BEGINNING DAYssseassns

44G6Cvetoee OTHER THAN THE FIRST DAY OF NWEEKeeescoaseoatsndsdtpssacasessasn
4550 61 FORMAT(1X,12,1H=+]2,8Xs7H 16F7,2)
4560 1461 FORMAT(IX,12,1H-,12,4X,7H 16F7,0)
4570 62 FORMAT(1X,12.1H=+12/,4%X,2(7H 1.,5F7,2)
4580 162 FORMAT(1xX,12,1H=,12,4X,2¢(7H )+5F7,0)
4590 63 FORMAT(1IX,12,1H=512+4Xs3(7H 1.4F7,2)
4600 163 FORMAT(1X,12,1H~,12,4X,3(7HK 304F7,0)
4610 64 FORMAT(1X,12+12H=»12+4X+4(7H Y.3F7.
4620 164 FORMAT(1X,12,1H=-,12,4X,4(7H 1:3F7,0)
4630 65 FORMAT(1IX,12+1H=,12,4X»5(7H Y:2F7,2)
4640 165 FORMAT(1x,12:1H-,12,4X.5(7H 1.2F7.0)
4650 66 FORMAT(1X,12+1H=+12,4Xs6(7H )sF7.2)
4660 166 FORMAT(1X,12,1H-,12,4%X,6(7H 1:F7.0)
4670 [=zJNI]

4600 IF(STDN.EQ.1.) GO Y0 8010

4690 IF(IND,EQ.61) WRITE(2,61)1DAB, IDAE, (STORMC(1,JJ),JJaJNK:1DAE)
4/00 |FCIND,EQ.61) WRITE{3,61)1DAB, IDAE. (STORND(1,0J)+JJsJNKs 10AE)
4710 IFCIND,EQ,.62) WRITE(2,62)IDAB, IDAE, (STORMC(1,JJ) s JJzJNKs IDAE)
4720 IFCIND,EQ.62) WRITE(3,62)1DAB, IDAE,(STORMD(1,JJ),JJzJINK: ]IDAE)
4730 !F(IND,EQ,63) WRITE(2,63)1DAB, IDAE, (STORMC(1,JJ),JJ=JNKs IDAE)
4740 IF(IND,EQ.63) WRITE(3,63)1DAB, IDAE, (STORMD(1,JJ)»JJsJNK, I1DAE)
4750 1FCIND,EQ,64) WRITE(?,64)1DAB, IDAE, (STORMC(],JJ},udsJNK, I1DAE)
4760 IFCIND,EQ.64) WRITE(3,64)1DAB, IDAL, (STORMD(1,JJ),JJeJNKs IDAE)
4770 1F(IND,EQ,65) HRITE(2,65)1DAB, IDAE, (STORMC(I,JJ)»JJ2JNK» IDAE)
4780 IF(IND,EQ.63) HWRITE(3,65)IDAB, IDAE, (STORMD(1,Jd)s»JJsJNKs IDAE)
4790 IF(IND,EQ.66) WRITE(2,66)1DAB, IDAE, (STORMC(]1,JJ)»JJaJINK, IDAE)
4810 IF(IND,EQ.66) WRITE(3,66)1DAB, IDAE, (STORKHD(I,JJ)»JJ=JNKs ICRE)
4810 Gg TC 8011

4820 bolu CONTINUE

4830 IF(IND.EQ.61) WRITE(NO,161)IDAB. [DAE,(STO(TeJJ) s JI2UNK, IDAE)

4840 17 (IND.EQ.52) WRITE(NO,162)+1DAB, IDAE(STO(1,JJ)»JJ=JNKs IDAE)
4850 IF(IND,EQ,63) WRITE(NG,163)1DAB,IDAE,(STO(T,JJ),JJzINK, IDAE)

4840 IF(IND,EQ.64) WRITE(NO,164)IDAB, IDAE,(STC(1,JJ),JJd=JNK, IDAE)

4870 IF(IND,EQ,.65) WRITE(NO,163)ICAB,IDAE,(STO(1,JJ),JJ2INK,1DAE)

4880 IF(IND.EQ,66) WRITE(NO,166)1DAB.IDAE, (STO(1.,JJ)s»JJsINK, IDAE)

4899 8011 RETURN

49450 END
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6000

6030
5050
6070
6081
6096
6luv
61:0
6129
6130
6140
615V
5160
6179
618¢
6190
6290
62:0
6220
6239
6240
6250
6200
6270
6280
6290
63u0

6340
6350
6367
6370
6380
6390
6400
644
6420

6451
6460
6470
6480
6499
6500
6510
6520
653¢C
6540
6550
6960
6570

Table B2
Listing of Subroutine COMPMS

SUBROUTINE CoMPMS

601UCeevev00ntstsnnson
6020CscoeoCALCULATION CORE®®23010000000000000000000008005004000008000000080

Uo 800 Jgz1.7
IF(RF(J)=~77,771601,672,603

501 GO 10 (604.,605) JOK
IFCiSM-M0)606,606,607

tub IF(ISD~IDA-JU+1) ¢08,608,607
608 GO 1O (640,605) JOK

oc4 JOK=2

605 Is3!81

Jo 6V9 1=21,2

Lit=]1(1)

TF(NEWCOF .LT.2.0R.NEWCOF .GT.Z) GO TO 610
CMIN(])=CMAX(1)=-XRANG(],1S)

Go T0 6.9

910 CHIN(I)I=CMAX(II-RANG(I 11T 1S 8ADF (1)
609 CONTINUE

JuG=1

097 JEM=1

Lo 621 1=21.2

DuMct1,u)=cC,

GO TO (612,613,614,615).JEM

612 IF(RF(J)~RMINY616,617,618
616 JEM=2

GoT0613

6317 ACCRSOQ.

Go 10 €19

618CONTINUE

6310Cce2a®ACCRETION CALCULATION®®000010000000000000000080008938000000000

X(1)SCMAX(1)=-PMC(1)
X(2)3CMAX(2)=PMC(2)

Te(RF (J)=X{1)-%X(2))621+620,620
620 1132

JEM=3

GoTob14

621 1=

JEM=4

615 X(1)sRF(J}

6430Coees e ACCRETION(CLASS 1 AND CLASS 2)eecee

614 ACCREC3(I1.1)ex(1)eC4(11.1)
IF(ACCR)622,622,623

622 IF(PMC(1)-CMAX(1)1624,625,625

t24 1F(11.€0.1)G0 TO 626
PMC(I)2pMC(1)+ACCR2

Go T0 627

026 PHC(1)=PMC(1)+ACCRS

GoT0627

628 [F(11.E0.1.AND.ACCR.LT,C1COF.AND,1.EQ.1) GO TO 628
Go TO 629

628 C1ROF=RF (J)=-RMIN
1F(C1ROF,LT.CL1COF.AND,1.EQ. 1) GO TO 630
G0 Y0 629

6530C2e0esACCRETIGNIONE TO ONE RELATION)®sees
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Table B2 (continued)
Listing of Subroutine COMPMS

6600 630 ACCR=RF (J)~-RMIN
6610 629 1F(11.E0.1) GO TO 619
662CCoera0ACCRETION(CONSTANT )noses
6640 iF(ACCR.GE.ACCR2)GO 1O 619
665U PyC(1)=PMC(1)+ACCR2
66610 Gg T0 627
667UC NEK HMOISTURE CONTEMT
6695 619 PMC(I1)=PMC(1)+ACCR
6700 627 IF(PMCCI)~CHMAX(T)) 631,631,625
6710 625 PHC(11SCMAX(])
6720 6331 IF(MEAOU2.EC.2) GO TO 611
6730C*e®0eCONVERT MOISTURE CONTENT TO X DRY WEIGHTsesceesanscetonasennnco
6750 DWMC(1,0)=(PMC(1)/¢6.9BD(1)))8100,
6760 Go TO 611
67auco.QQODEpLETION CALCULAT]onooooooooooooooonooooooooo.ooo:oioo.ooooooo
6800 613 IF(PHCII)-CMINC])) 631,632,632
6810 632 Ir(NEWCOF.NE.2) GO TO 633
6820 JEP=0.,0
682) Lo 634 L=1,6
6840 634 DEP-DEP+CONEW(IS.1,L)®(PMCCI)=CHIN(]))easL
6850 1fF(DEP) 631,631,635
6860C
o:7oc TJKL 5 1 sMAXTe(u-1)+eHAXTIOMAXJ® (K-1)¢MAX]OMAXJutiAXKe (L ~])
6880C
6891 ¢33 lJKL*l‘éG(l'l)*lZ'(lY‘l)-1)‘360(15-1)
6¥00 DgP=0,0
69:9 Do 636 L=31+6
6920C*e2eo TENTATIVE AVERAGE DEPLETIONeeecs
6949 DEP=DEP+COEF (IJKL)I®(SDF(I)e PMCCI)I-CHIN(]) ) )aol
6950 1JKLZIJKLe1
6960 636CONTINUE
6970C*e2e 2 TRANSFORMED DEPLETIONs®see
6990 DEP3DERP/SDF (1)
70060 IF(DEP) 631,631,635
7010C'0'O‘NEH MOISTURE CQNTENTQOO.OQOoooooooocoooo000000.000000000000000'
7030 635 PHC(1)=PMC(]1)-DEP
7040 IF(PMC(I)-CMIN(1))637,631,631
7050 637PMC(])=CHIN(])
7060 GoToo31
7070 611 CONTINUE
7030 602 1TEMPz]DA+J-1
7090 IF(RF(J),LE.RMINIGO TO 638
7100 STORMC(MO,ITEMP)}=0.0
7130 IF(RF(J).LT.25.0) GO TO 638
7120 STORMD(MO,ITEMP)=z0.0
7130 Gp 1O 639
7140 638 STORMC(MO,I1TEMP)z=PMC(1)
7150 STORMD (MO, ITEMP)=PMC(2)
7160 639 [F(1TEMP-1COUNT) 600+640,640
7170 640 JAZ:=2
7180 Gp TO 645
7190 600 CONTINUE
7200 JAZs}
7210 GO TO 645
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Table B2 (contluded)
Ligting of Subroutine COMPMS

7220 603 LTCMP:zIpaeu-y
7233 NKAXD{araus

7240 NMAXD(232;E5P~1
7250 JAl32

7260 645 RrTURN

7279 END

o
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Table B3
Listing of Subroutine FIL1DA

8040 SyBROUTINE FIL1DA

8010C°e%v000etgtusonse

8015CLooe®yRITE SOIL MOISTURE FILES®00000000000000800000000008%000008008
8036Cos000F0RMAT STATEMENTS 8520000000000 000000000000000000000080008000080800

3020
8030
80490
8050
8060
8070
8080
8090
8140
5110
8120

27
29
39
31
32
33
Se
35
36
37
S8

FORMAT(20X,23HIDENTIFICATION NUMBER: ,4A3)
FORMAT(3A3)

FORMATI4(1H +/))
"ORHAT(ZXo3HDAY024X03A30*1:X:2H19't2)
FORMAT(1X,12,H-,12,4%X,7F7.,2)

FORMAT (24%,15HC - 15 CM LAYER,/)
FORMAT(23x,16H15 -30 CM LAYER,/)
FORMAT (20X,22HSOIL MOISTURE IN/ 6 IN)
FORMAT(20%,22HS01L. MOISTURE CM/15 CM)
FORMAT(24X,34H0 = 6 IN LAYER,/)
FORMAT(24%x,15H6 - 12 IN LAYER,/)

B1259CoeeedTEST OUTPUT CHECKS AND OPEN FlLESecesecscscscagesetatocnstnsens
IF(NENFIL.EQ.1) GO TO 650

IFC(IYR.GT.NERYR) GO TO 651

Go 70 652

451 CALL OPENF(2,DMCLAL)

Call SETSCT(2,SECT1)

8175C*e*e0iRITE HEADINGS®2000000000000000000000000000000080000%3a030000000
650 WRITE(2,27)ISINUM

IF{MEAOUL.EQ,1IWR]ITE(2,35)

IF(MEAQUL1.EQ.1) WRITE(2.37)

IF(MEADU1.EQ.2) WRITE(2.36)

8130
8140
8150
8160
8170

8189
8160
8200
8210
8220
8230
8240
8250
8260
8270
8280
8290
8300
8310
8320
833y
8340
8350
8340
8370
8380
8390
8400
g41c
8420
8430
8440
8450
8460
8470
848G
8490

Ir

NRITE(2,39)

IFINENFIL.EQ.1) GO TO 653

CalL OPENF(3,DMCLA2)

CallL SETSCT(3,SECT2)

653 WRITE(3,27)ISINUM
IF(MEAQUL.EQ.1) WRITE(3,35)
IF(MEAQUL.EQ.1) WRITE(3.,38)
IF(MEAQU1.EQ.2) WRITE(3,36)
IF(MEAOUL1.EQ.2) WRITE(3,34)
WRITE(3,30)

NEWYR=1YR

652 K=18M

LK=M0

Do 654 12K.LK

Je=1

IFC18D.GT. 1, AND.1.EQ,IBM.AND, IYR EQ.1BY)JE=IBD
1pAB=1

IDAES=7

IF(1.EQ.NMAXD(1)) JENDSNMAXD(2)
IF(1.EQ.NMAXD(1)) GO TO 655
JENDEMAXD(])

655 1¥(MEAQU1.EQ.1) GO TO 656

Do 657 J=J8, JEND
STORMC(1+J)2STORMC(]sJ)e2.54

657 STORMD(1,J)3STORMD(].J)®2.54

656 WRITE(ZS,31) (IMCACII-1)r Ils1,4): (YR
WRITE(3,31) (IMOACIL,1), I1%1.4),1YR
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Table B3 (continued)
Listing of Subroutine FIL1DA

8500 JgNsAJUBN

8510 Dg 658 NWz21,S

8520 IfFt1YR.GT,.18Y) GO TO 659

8530 INKz20

8540 IF(AJBN.GE.NW.AND.1.EQ.1BMIGY TO 660

8550 1F(JP.EQs1.0R.JBN.LT.(NK-1)) GO TO 659
0559Coe®ooNRITE OUTPUT WHEN BEGINNING NEEK IS ONLY PARTIALLY FILLEDesesse
8560 Up 661 NK=1DAB,]DAE

8570 [INKsINKeJ

8580 ifp(STORMC(1,NK).EQ.0.0)GO TO 661

8590 |ND=6GetINK~-1

8600 JUNKzaNK

8610 UNls]

8620 Call WRIBWK

8630 Go TQO 660

8640 653 CONTINUE

8650 Gg TO 660

8660 659 17 (1.EQ.2.AND.NWH.EQ.4INN=N}+*]

8670 IF(NW.EQ.5)IDAE=HAXD(])

8680 JN3JEND/7

8690 IF(1.EQ0.NMAXD(L).AND . IN.EQ.Ny)IDAE=JEND
B8699C*e?eolRITE DATA ON FILESS9080c6220000000000000002009000%60%003000s8000s
e7540 WRITE(2,32) 1DAB, IDAE. (STCRMC(},J0)s JJUZIDAB, JDAE)
8717 WRITE(I,32) 1DAB.IDAE, (STORMD(].,JJ)e JJ2IDAB, IDAE)
8720 Ir(1.EQ.NMAXD(1).AND . UN.EQ.NN)IBC TO 662
8730 660 1DABSIDAB7

8/4y 658 IDAES]IDAE«?

8750 662 IF(1.E0.6.0R.1.EQ.12) WRITE(2,29) ISLEW
8751 IF(1.€0.6,0R.1.EQ.12) NRITE(3,29) ISLEW
8770 ir{1.L7.6.0R.*.6GT7.6) GO 7O 663

8780 »RITE(2,27),1SINUM

8760 IF{(MEAQUL.EQ.1INRITE(2.35)

88,0 IF(MEAQUL.EQ.1)KHRITE(2,37)

88;0 IF(MEAOUL.E0.2) NRITE(2.36)

8820 iF(MEADY1.E0.2) WRITE(2,33)

8830 WRITE(2,3u)

8840 WRITE(3.27) 1SINyM

8850 IF(MEAQUL.EQ.1INRITE(3,35)

8860 I7(MEAOUL.EQG.L) WRITE(3.38)

8870 IF(HEAOUL.EQ.2) WRITE(3.36)

8880 IF(MEAQUL.EQ.2) WRITE(3,34)

88904 wRlITE(3,30)

8990 643 IF (MEAOU2.EG.2) GO TO 654

89:0 IF(MEAOU1.EQ.2) GO TO 664

8920 0o 665 JsJUB, JEND

893V STORMC(1,J)=STORMC(].J)e100./(BD(1)96,)
8946 665 STORMD(!,J)=STORMD(I.J)®100./7(BD(2)%6,)
8950 Go TO 654

8960 664 CONTINUE

8970 Do 666 J=uB, JEND

8980 STORMC(1+J)=STORMC(1,J)*100,/(BD(1)215,24)
8990 €56 STORMD(1,J)=STORMD(1,J)9100./(BD(2)e15,24)
9000 654 CONTINUE

90:0 Call SAVSCT(2,SECI11)
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9020
9030
9040
9050
$050
9070
9080
9090
910
12810

9115CeeceoNEED FOR NEW CONTINUATION QUTPUT FlLEecsscesncesncevrtssosnnsasss

912¢
9130
9140
91%¢
9160
9170
91RY

Table B3 (concluded)
Listing of Subroutine FIL1DA

IF(IYR,EQ, 1BY. 0P, NEWFIL.EQ.1)60 TO 667
CALL CLOSEF(2)

GO 70 668

667 CALL CLOSEF(2,DMCLAL)

€68 CALL SAVSCT(3,SECT2)
IFCIYR,EQ.IBY.OR.NENFIL.EQ.1)G0 YO %69
CaLL CLOSEF(3)

Gn 10 £7C

669 CaLL CLOSEF(3.DMCLA2)

67C NYISEQSNY1SEQel

IF(MOD(NY1SEQ,18).EQ.0) 1SEQ=1SEQe1

IF(MOD(NY1SEQ,18).EQ.0INMCLAL(2)=NUMB*]5EQ/100256+HnD(1SEQ,10)

NMCLA2(2)=NMCLALZ(2)

NEWFIL =U
IF(MOD(NY1SEQ,18) . EQ. O)NEWFIL =1
RETURN

END
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Table B4
Listing of Subroutine FIL2DA

10705 SUBRCUTINE FiL2na
10G10Ceva000ssq000000se
130315CevesayR] TE PERCENT MOISTURE FILES0050000500000000000000083000s0000000
20716Ce000aFORMAT STATEMENTSC000000000000060000000000008006008000000080000¢

10520
16030
10¢4y
1099
18n6¢
10907¢
10n8y
1Cu9y
1010,
1911

27 FORMAT(20%,23HIDENTIFICATION NUMBER: ,443)
28 FORMAT(17X»24HPERCENT MOISTURE CONTENT;

29 FORMAT(3A3)

30 FORMAT(4(1H ,/))

37 FORMAT(2x,3HDAY,24X,3A3,A1/X.2H19,12)

32 FORHATILX.12,1H~,12,4X,7F7.2)

33 FORMAT(24X,15H0 - 15 CM LAYER,/)

34 FORMAT(23X:16H15 -30 CM LAYER,/)
37 FORMAT(24X.14KD - 6 IN LAYER,/)
38 FORMAT{24X,15H6 - 12 IN LAYER,/)

10115Ceeeee TEST QUTPUT CHECKS AND OPEN FILESestasescessossentedocecssses

10120

IF(IYR.EQ.IBY.OR.NEWFIL.EQ.11G0 TO 760

1013y CALL OPENF (2.DPMLAL)
16- 4y CALL SETSCT(2.SECT3)

10145Ce0e3eRITE HEADINGS000000000000000000000000000066000000003000000000

1015y
10164
10179
10189
10190
16,0
1021
1027y
10230
1074y
16,.5¢
16260
1027y
10284
1029¢
10309
1031y
10320
19330
1034y
10599
1036¢
1037y
10380
10394

700 NalTE€2.27).lSMUH

vRITE(2.28)

1F(MEAGUL1.E0.1) WRITE(2,37)
1F(MZAOUL.EQ.2) WRITE(2,33)
WRITE(2:30)
IF(IYR.EQ.IBY.OR.NE4FIL.EG.1) GO TO 701
CALL OPENF (3,DPHLAZ)

CALL SETSCT(3,.SECTA)

701 WRITE(3,27),1SINUM

WRITE(3+28)

IF(MEAQUs.EQ.1) WRITE(3.,38)

IF (MEAQU1.EQ.2) WRITE(3,34)}
WRITE(3+30)

p0 702 l:=K,LK

JB=1
1F¢18D.GT.1.AND,1.EQ.1BM,AND.IYR,EQ,1BY)JB218BD
1DaB=1

10AE=7

WRITE(Z2,33) (IMOACIL.12, 11=1,4),1YR
WRITEC(3+31) (IMOACII.Y},3ix1.43,1YR
D0 7¢3 Nw=1,5

1F(IYR.GT.1BY)GO TO 704

INKZ2

1F (AJBN.GE.NW.AND.1.EQ.18M) GO TO 705
1F(JB.EQ.i.OR.JBN.LT.(NK-1))GO TO 704

10295CeseselRITE CUTPUT WHEN BEGINNING WEEK 1S ONLY PARTIALLY FILLEDecsse

1020y
1041n
10:2y
164380
10ad

1049y
10s60
1047y
.’;0460

DO 738 NK=1DAB,IDAE

INKSINK+1
IF(SIORMC(I,NX).EQ.2.0)G80 TO 706
IND260+ INK-1

JNKNK

INI3]

CALL WRiBHWK

50 T0 705

766 CONTINUE
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Table B4 (concluded)
Listing of Subroutine FILZDA

1049 g0 10 705

10>0¢ 704 |F(}.EQ,2.,AND.NW.EQ.4) NWsNWel

1041 [F(NWw.EQ.5) IDAE=MAXD(1!)

10520 JN=JEND/?

1058c 1F (1 ,EQ.NMAXD(1) ,AND.JUN.EQ.NN)IDAE=JEND
10535Cacse0aWRITE DATA ON FILESen 0000000000000 00000000000s0000000000a0300008
1054y WRITE(2,32) IDAB, IDAE, (STORMC(1,J4J)s JJziDAB, IDAE)
1055, WRITE(S+32) IDAB,IDAE, (STORMD(1,JJ)s» JJ=1DAB, IDAE)
165645 1F(1,EQ,NMAXD(1).AND.JIN.EQ.NWIGO TO 707
10571 705 1DAB=z=1DAB+?

1058u 703 1DAE=IDAE+?

10~9y 797 1F(i.EQ.6.0R.1.EQ.12) WRITE(2,29) ISLEW
10640 (F(I.EQ,3.,0R.].EQ.12)NRITE(3,29) ISLEW
1061 IF¢l.LT.6.0R.1.GT.86) GO YO 702

1062y WRITE(2027),1SINUM

1063¢ WRITE(2,28)

1064y |F(MEAQUL.EQ.1INRITE(2:37)

1065, 1F (MEAOVU1,EQ.2)NRITE(2,33)

10661y WRITE(2:30))

10678 WRITE(S227)1SINUM

1068y WRITE(S+28)

10690 IF(MEAQU1.EQ.L)WRITE(3,38)

10700 JF(MEAQU1.EQ.2)WRITE(3,34)

1071 WRITE(3,30)

1072+ 702 CONTINUE

1073y CALL SAVSCT(2,SECT3)

1674, {F(IYR.EQ.IBY.OR.NEWFIL.EQ.1) GO TO 708
10751 CALL CLOSEF(2)

1076, g0 Tg 709

1077, 708 CALL CLOSEF (2,DPMLAL)

3078y 709 CALL SAVSCT(3,SECT4)

1079, IF(IYR.EQ.IBY.OR.NEWFIL.EQ.,1)G0 TO 710
1020 CALL CLOSEF(3)

10810 6O 10 711

1062. 710 CALL CLOSEF (3,DPMLA2)

10625Corees TEST NEEL FOR NEW CONTINUATION FILE®esvacncsaccevoedsoscsnsscer
1083y 711 NPMLAL1(2)=NMCLAL1(2)

1084 NPMLA2(2)3NMCLAL(2)

1065, NEWFIL=0

1086y F(MOD(NY1SEQ,18).EQ.0) NEWFIL=1

108/¢ RETURN

1088, END
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Table B5
Listing of Subruutine FRODEP

12nUy gUBROUTINE FRODEP

120U1Cass0s0atacocvssne

12002CeveseRITE AIR TEMPERATURE AND SNOW FILESensscscsngncessvassassaveces
121:03Cave0eF ORMAT STATEMENTS 200000 0csavtatetstassesnesssttetetcanstosnnss R

12010 27 FORMAT(18X,24HIDENTIFICATION NUMBER: ,4A3)

1202, 29 FORMAT(343)

12038 31 FORMAT(28Xs3A3,A1,X,2H19,12)

1204, 32 FORMAT(2A3)

1209y 33 FORMAT(6X,25HDENSITY: 0-15 CM LAYER, ,F5,2,23HG/C*": 15-30

120676 CH LAYERs +F5.2,4HG/CH) :
120/, 34 FORMAT(11X,49HFROZEN DEPTH OF SOIL(CRREL~1968) NATA INPUT .
1208u8 FILE./)

12090 39 FORMAT(IH ./)

12100 36 FORMAT(26X,19HMEASURED SNOW DEPTH,//)

1211¢ 37 FORMAT(11Xs4HSNOW»3IX,» 7THPRECIP~,3X»3HAIR,6X,13HSNIL MOISTURE.6X,

1212u813HSOIL MOISTURE)

12130 38 FORMATIOX+12,3(2X+F6.2)08%XsF7,2011%X0F7.2)

12149 39 FORMAT(6X:s3HDAY»2XsSHDEPTH»2X, 7THITATION,3X, 4HTEMP,4X,15H0~15

12108 CM LAYER+%,3X,17H 15-30 CH LAYER,X)

12167 1F(1YR.G1.1BY) GO To 850

12165Ce2aeaADD{TIONAL INPUT CONTROL##0400000000000080000p00000000s0000000s

121/¢ PRINT,“ENTER NAMES OF SNOK.FROZEN SOIL DEPTH MODEL INPUT FILE®

1218y PRINT," EXAMPLE: FRDOO1™

12190 READ 32/NFRUEP

121795Ce%08eTEST QUTPUT CHECK AND OPEN FILESetsccsssnvsnngssetetascsnnneses

1220¢ 850 IF(IYR.EQ.IBY.OR.,NEWFIL.EQ.1) GO TO 851 ;
12¢19 CALL OQPENF (4,DFRDEP)

12220 CALL SETSCT(4(SECTY) 1
12,38 891 CONTINUE

122355Ce200eHRITE HEADINGS 0000000000000 0000000000000000040800880000000000s
12245 p0 852 J=K,LK

122%9 WRITE(4+27), ISINUM

12269 WRITE(4,34)

12271 IF(KIND(1).EQ.D) GO TO 853

1228, WRIVE(4,36)

1229, 853 WRITE(4,31) (IMOA(IL.1),11=1,4),1YR

1250 WRITE(4,33),8D¢1).8D0¢2)

121y WRITZE(4,35)

1232y WRITE(4437)

12330 WRITE(4,39)

12340 y4B=}8D

12350 JEND=MAXD(])

12360 IF(1,EQ,NMAXD(1)IYJEND=NMAXD(2)

12365CaceesiRITE DATA ON FILESe0000000000000000000000000000000000000000000
12370 pO 854 J=JUB,JEND

1238¢ 854 HR!'E“OSG)JOSNO(lDJ)OPREC!P(lOJ)o‘E"PER(IOJ)OSTOR"c(l'J)O
1239685 TORMD( 1+ y)

1240y B52WRITE(4,31) ISLEW

12410 CALL SAVSCT(4,SECT?)

1242y 1F(IYR,EQ.IBY.OR,NEWFIL,.EQ.1) GO TO 855

12430 CALL CLOSEF(4)

1244y GO T0 856

12490 855 caLl CLOSEF (4,DFRDEP)

12460 896 NY2SEQ=NY2SEQe+1
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Table B5 (concluded)
Listing of Subroutine FRODEP

1247y 1F(MOD(NY2SEQ,3),EG.0)ISEQ=ISEQ+1
12440 |F(MOD(NYZSEQ,»3).EQ.0)NFRDEP(2)=NUMB*ISEQ/10256+MpD( 15EQ,10)
123d85Ce®e®s TEST NEED FOR NEW CONTINUATION FlLE®evcceosasgssacstunpnnnne

12490 NEWFIL=0
12500 1F(MOD(NY2SEQ,»3).EQ.0) NEWFILs1
12510 RETURN

12520 END
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Table B6
Ligting of Subroutine STFRSP

15000 SUBROUTINE $TFRSP

1901uCevevas00atncnsapee

15G15Ce%a84COMPUTE STERNGTH EQUATION CONSTANTS FROM SOIL PROPERTIESeseessss:
15029 34 FORMAT(5X,21HINCORRECT C1 MOD CODE)

1503y CON1(1,1)2AL0G(200.)

15040 CON1(1:2)=AL0G(100.)

15¢%y CON1(2,13=AL0G(300.)

1506y CON1L(2,2)=AL0G(200.)

15070 cALL SAVSCT(1,SECT1C)

15000 CALL CLOSEF(1)

15u85Ces00nSEARCH FOR STRENGTH EQUATION CONSTANTYSsssassasstoratossvsnnsnnen
15090 CALL OPENF (1,"DFSTEQ"™)

15100 Do 80¢ 11=z1,NCI

15110 READ (1,) ¢ IMOD(I.,1),1%21,12)

15120 Do 80¢ J=zi.2

15138¢ READ (1,) (B(1,J,1),121,12)

19140 800 CONTINUE

19150 {227-11+NRC!

15160 Do 801 I1=1.12

15179 READ (1,) (1MOD(},2),1%1,12)

15180 Do 801 J=1,2

15196  READ (1,) (B(1,J,2),151,12)

15206 801 CONTINUE

1521y CALL CLISEF (1)

15220 cALL OPENF(1,SAM)

152380 CALL SETSCT(1,SECT10)

15232CaweN INDICATES LAYER,L1 IS CONE INDEX,L2 ]S RATING CONEssssessaces
15240 po 802 N=1.2

15250 poBU3L=1,2

15260 p(LY=B(1,1,L)-B(1,2,L)

15270 EC(LI=B(1,1,L)

15280 p0B8031=2,12

19290 JTEMP=IMOD(I-1,L)

15300 TEMP=C1(1.N)

15310 1F(JTEMP)B04,8035,805

15320 B8USCONTINUE

15330 IF(JTEMP-1)804,606,807

15340 807CONTINUE

1535%u 1F(JTEMP-2)804,808,809

15360 808CONTINUE

153565Ca®s8sCOMPUTE LN OF VARIABLEG®9040000800000000000c0000000000000800000
15370 TEMP=ALOG(TEMP)

15380 g0T0806

15390 809 IF(JTEMP-3)804,810,804

15395Cece®eCOMPUTE LNLN OF VARIABLE®000000Cai0000800000000000000000300000
15400 81U TEMP=ALOG(ALOG(TEMP))

15410 gOTO80Q6

15420 804 PRINT 34

15434 806 D(LI=D(LI*(B(I41sL)~B(1,2,L))8TEMP

15440 EC(L)I=E(L)*B(1,1,L)STENP

15450 803CONTINUE

15460 NN=zN

15465CesaceCOMPUTE A AND B OF STRENGTH EQUATIONsessecsscassatetonasenseves
1%4/y poeu2L=1,2
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] Table B6 (concluded)
Listing of Subvoutine STFRSP

15481 ABAR(L,N)=CONT 1,1 )+ (CONL(2,L)=CONL(L1,L))eE(LI/D(L)
1949y RBAR(L,N)=(CON1(1,L)=CONL1(2,L))/D(L)
15500 PRINT,"LAYER = *,N

15507 [F(L.EG.2)G0 TO 820
ﬁ 15502 PRINT,® COME INDEX EQ. Az ", ABAR(L,N)
155)4 PRINT," B *,BBAR(L,N)
15505 GO To 830
15506 820 PRINT," RATING CONE EQ. AT ",ABAR(L,N)
15508 PRINT," Bz *,B8AR(L,N)

15510 83d STCON (1+NNI=ABAR(L/N)
19529 STCON(2+NN)=BBAR(L.N)

] 15530 NN:NNe2
1954(¢ 802 CONTINUE
; 1555, RETURN
) ; 1556L END
i
f
)
§
t
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Table B7
Listing of Subroutine CALSST

SUBRDUTINE CALSST

1301:9Cev00anasssrssne aa

13115ConaeaCOMPUTE CONE INDEX AND RATING CONE INDEXeossagevevatenpasscscncne

15:16Ce®e0aFORMAT STATEMENTS #0000 enetspntetotptiesnestsscssndedospantontos

18y72
18430,
13814y
lJﬂby
13064
13970
1308y
13509y
13100
16[1v
1812
1518y
1314@

27 FORMAT(20X,23HIDENTIFICATION NUMBER: ,4A3)
29 FORMAT(3A3)

30 FORMAT(4(1H ,/))

31 FORMAT(2X,3HDAY, 24X 3A3.A1,X,2H19,12)
32 FORHAT(IXOIZIIH’IIZI4XI7F7OO)

33 FORMAT(24X,15H0 - 15 CM LAYER,/}

34 FORMAT(23x+16H1S - 36 CM LAYER,/)

37 FORMAT(24X,14H0 - 6 IN LAYER,/)

38 FORMAT(24X,15H6 - 12 IN LAYER,/)

39 FORMAT(26X+1NHCONE INDEX)

4U FORMAT(23X,17HRATING CONE INDEX)

41 FORMAT(2A3,1X,2A3,1Xs2A3,1%X+2A3)
1FCIYR.GT.1BY)GO TO 750

13:45CeveoeADD| TIONAL CONTROL INPUT TO DETERMINE SOIL STRENGTH REQUESTee

15:%
13164
18170
1818
15[9"
1820,
13:1v
1822

13,39

PRINT,"D0 YOU WANT CONE INDEX FOR FIRST SOIL LAYER? SECOND LAYZR?"
PRINT,"RCl FOP FIRST LAYER? SECOND LAYER? SEPARATE ANSWEPS®
PRINT,"W]TH COMMAS. EXAMPLE:FOR RCI ONLY FOR BOTH | AYERSS$2,2,1,1%
READ, (NSTEQ(I)s1=1.,4)

PRINT,"ENTER NAMES OF SOIL STRENGTH FILES YO BE USED,ENTER®

PRINT,” NODATA IF A FILE IS NOT 10 BE USED."

PRINT,"EXAMPLE:FOR RC] FOR BOTH LAYERSINODATA,NODATA,XX1901,XX2004"
REAL 43+ NCILA1,NCILA2,NRCLA1,NRCLA2

750 CONTINUE

13235C#208aTEST GUTPUT CHECKS AND OPEN FILESswosscsseencagnsacodangansccss

1324,

1875
1$.00
1827,
1328

1879
1330n
1541
1334,
1338¢
1344y
18456
13360
1337,
1338¢
13&9"
13840¢
13419
138424,
13430
1514y
184,
1346,
13471,
13489
1349h

p0 /773 1=1,4

1F(NSTEQ(1).EQ.2) GO YO 773
1F(1YR,EQ.IBY.OR.NEWFIL.EQ.1) GO TO 752
1F¢l . EQ.1)CALL OPENF(2,DCILAL)
tF(1.E0s1) CALL SETSCT(2,SECTS)
1F(I.EQs2)CALL OPENF(3,DCILA2)
1F(1.E0:12) CALL SETSCT(3,SECT6)
1F(1.EQ.3) CALL OPENF(2,DRCLAL)}
IF(1,EQ.3) CALL SETS(V(2,SECT?)
1F(1.,EQs4) CALL OPENF(3,DRCLAZ2)
1F(1.EQ:14) CALL SETSCT(3,SECTS)

792 XLIM1=STRLI(1.])
XLIM2=STRLI(2, 1)

D0 753 JzK,LK

JB=1

17(J.EQ.IBM,AND,IYR.EQ. IBY)JB=1BD
1F(J.EQ'NMAXD (1)) JEND=NMAXD(2)
IF(J.EQ.NMAXD(1)) GO TO 754
JEND=MAXD(J)

794 CONTINUE

pO0 753 L=JB,JEND
1F(1.EQ+2.0R.1.EQ.4)GO TO 755
1F(STORMCIJ,L).EQ.0,)STO(JIL)2 D,
1F(STORMC(J,L).EQ.0.) GO TO 753
STO(JsL)=EXP(STCON(1,1)+STCON(2,1)*ALOG(STORMC(J,L)))
1F(STO(J L), 6T . XLIML)ISTO(JoL)EXLIML
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Teble B7 (continued)
Listing of Subroutine CALSST

15500 [F(STO(J/L) LT XLIMZISTOCY I LISXLIM2
13511 g0 Yo 753

1352, 795 1F(STORMD(J,L).€0.,0.)5T0¢J:L)=0,
1353y IF(SYARMD(J,L?}.EQ.0.)GO TO 753

1394+ gTOCU,L)=EXP(STCON(1+])¢STCON(2,1)*ALOG(STORED(JsL)Y)
13590 [F(STO(J L) GT.XLIKLISTOCJI L)ZXLIML
13565 1F(STO(J, L) LT XLIM2)STO(JsLIEXLIM2
13570 753 CONTINUE

13580 1F(MOD(!,2),EQ.0) NO=3

13594 [F(MOD(1,2).EN.0)G0 TO 756

13a0n NO=2

13605CotasolRITE HEADINGS 02t e0a00s00aa08000 000000000 080008000000s000es0
13610 756 WRITE(NO,27) ISINUM

1362¢ 1F(1.EQ.3.0R.!.E0.4) GO TO 757

13630 WRITE(NDO,39)

13640 (F(§.EQ.,1)G0 TO 758

1369 1F(NEAOV1,EQ.1INRITE(ND,3B)

1366¢ 1F(MEAOUL.EQ.?)WRITE(ND,»34)

186/y g0 To 759

1368y 757 WRITE(NO»40)

1369u IF(1.E0,3)G0 TO 758

1370y 1F(MEAQU1.EQ.1)WRITE(NOD»38)

1871 IF(MEAQU1.EQ.2)WRITE(ND.34)

13720 g0 To 759

1573¢ 758 IF(MEAQUL.EQ.2) WRITE(ND,37)
1374, (F(MEAOU1.EQ.2)WRITE(ND,33)

13750 799 WRITE(NO,30)

1376, DO 762 LOUT=K.,LK

137/¢ yB=1
13;8, [F(I8D.GT.1,AND,LOUT.EQ.1BM AND,IYR,EQ,IBY)JUB=1BD
137949 jDAb=1

1389y (DAE=7

13811 WRITE(ND.31)(IMOACIT,LOUT),1121,4),]YR
1382v DO 701 NW=1,5

1888 1FLIYR.GT.IBY)GO TO 762

13640 INK=®

1889 [F(AJUBN.GE.NH.AND.LOUT.EQ.IBHIGO TO 763
13860 [F(JB.EQ.1.0R.JBN.LT.(NH-1))GO TO 762
13665Ceev0eWRITE OQUTPUT WHEN BEGINNING WEEK 1S ONLY PARTIALLY FILLEDess=ze
15874 0 764 NK=1DAB, IDAE

13880 INKEINKe}

1589¢ [F(STO(LOUT,NK).EQ.C.0)GO TO 764

15900 IND260+ INK=1

13914 YNK=ENK

13629 JUN1sLouY

13635 sTDN=1,

1594, CALL WRIBWK

1595 ‘ STDN:U R

1396, g0 T0 763

1397, 76+ CONTINUE

1368¢ GO To 763

1399y 762 'F(LOUT,EQ.2.AND.NW,EQ,4)NW=NN*1
1440y [F(NW.EQ.5) IDAEaMAXD(LOUT)

1401y JN=yUgND/?
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Table B7 (continued)
Listing of Subroutine CALSST

1402v JF(LOUT.EQ.NMAXD(1).AND,JIN.EQ.NW)IDAE=JEND
14025Co0esaWRITE DATA ON FILESO000cracnn20000c0000000000008308%00000asus0s
140359 WRITE(NG,32) IDABIDAE, (STO(LOUT,JJ)»JJ=1DAB, IDAE)
14040 IF(LOUT,EQ.NMAXD(1).AND,IN.EQ.NN)GO TO 765
14650 763 1DAB=1DAB+7

14061 761 [DAE=IDAE+7

14n/y 765 1F(LOUT.EQ.6.0R.LOUT,EQ.12) WRITE(NO.29)ISLEW
14080 {F(LOUT.LT.6.0R.LOUT.GT.6) GO To 760

1409y IF(1.E0.3.0R.1.EQ.4) GO TO 766
14095Ces0a0aRITE MID-YEAR HEADINGGS 0005000000340 a0s00000s000000asassnnanee
14100 WRITE(ND,27)1SINUM

1411y WRITE(ND,39)

14120 1F(].EQ,1.AND.MEAOU1.EQ,1)NRITE(NO»37)
14150 1F(1.EQ,1.AND.MEAOUL .EQ,2)RRITE(ND,33)
1414y [F(1.EQ+2.AND.MEAOU1.EC.1)WRITE(NG38)
14150 tF(1.E0,2.AND.MEAQUL,EQ,2)%WRITE(ND, 34
1416y GU TO 767

141/ 766 WRITE(ND,27)1SINUM

14180 YRITE(NG,40)

14190 IF(1,EQ.3.AND.MEAOUL.EQ,1)NRITE(NO»37)
14200 1F(1.EQ.3.AND.MEAOUZ .EQ.2)WRITE(NO/33)
1421¢ 1F(},EQ,4.AND . MEAOUL.EQ,1)WRITE(ND,38)
14226 1F(1.EQ,4.AND.MEAOUL.EQ,2)WRITE(ND»34)
1423y 767 WRITE(NO.30)

1424y 76y CONTINUE

142%y [F(NEWFIL.EQ.1) GO TO 768

14260 IF(IYR.GT.IBY) GO TO 769

142/¢ 768 1F(1-2) 770,771,772

14284 77y CALL SAVSCT(2.SECTS)

14294 CALL CLOSEF(2,DCILAY)

14300 GO TO 773

14310 771 CALL SAVSCT(3,SECT6)

14320 CALL CLOSEF(3,DCILA2)

14330 60 10 773

1434~ 772 1F(1.6T.3) GO TO 774

143%a CALL SAVSCY(2.SECT?7)

14360 CALL CLOSEF(2,DRCLA1)

142/ g0 T0 773

1438u 774 CALL SAVSCT(3,SECTS8)

1439¢ CALL CLOSEF(3,DRCLA2)

14400 g0 To 273

14411 769 [F(1~2)775,776.777

1442G 775 CALL SAVSCT(2,SECT5)

14450 cALL CLOSEF(2)

1444, 6O T0 773

14450 776 CALL SAVSCT(3,SECT6)

144&:; CALL CLOSEF(3)

144/ g0 Yo 773

14480 277 1F(1.67.3)G0 10 778

14490 CALL SAVSCT(2,SECT?7)

14501 CALL CLOSEF(¢2)

1451¢ g0 To 773

1452t 778 CALL SAySCT(3,SELT8)

14530 CALL CLOSEF(3)

3 of 4 sheets
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Table B7 (concluded)
Listing of Subrcutine CALSST

1454, 773 CONTINUE

1455 NCILAL(2)ZNMCLAL(2)

14560 NCILA2(2)sNMCLAL1(2)

145/0 NRCLAL(2)=NMCLAL(Z)

14580 NRCLAZ2(2)=NMCLA1(2)

1459y NEWFL=0

14595C2000eTEST NEED FOR NEW CONTINUATION FILEenssanensnysncnsstunssnnsnsns
146006 [F(MOD(NYLSEQ,18).€0.0)NEWFIL =1

14610 RETURN

1462, gND
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APPENDIX C: INPUT DATA ORGANIZATION AND FORMAT

Y

1. The format for preparing control and weather data on cards is
described in this appendix (see Part III of the main report). Figure Cl
shows the texture code for soils of the U. S. Department of Agriculture
textural classification system that is entered on type 1 card (see fig. C6).
ﬁ Figure C2 shows a complete card deck setup; and"figs. C3-C5 show the card
! deck setup for each of three examples illustrating the use of specific, sur-
face composition group and estimated (tentative average) data, respectively.

’ 2, Figures C6-C19 show the positions of the variables on each of the
cards with a brief description of the variables. The decimal point as shown
y is preferred; however, it may appear anywhere in the area reserved for the | 1
variable., It should be remembered that the decimal point as entered takes ) #

P precedence over the fovmat call by the program. Double-headed arrows show

the column limits of the area reserved for the variable. If there are no

arrows, the variable must appear in that column only. A "A" indicates a

T

space that must be left in the column.

Cl
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Precipitation [ 915 451

PN

Snow Depth 9 8 451S

!
i
¢
:

|t -~ — — - - — e se- —

|Afr Tespera- 9 8 451T
iture

!Precipita- ’ 9 8 451
S tion i

Required sequence

of cards if air
temperature and Snow
| depth cards are present. -

WEATHER DATA

ONE OF !
THESE —l
1s -

REQUIRED . CONTROL DATA AND

-~ AREA IDENTIFICATION

NOTE: R - REQUIRED IN PROGRAM
0 - OPTIONAL IN PROGRAM

Fig. C2. Card deck setup for a time-sharing file




T

22 Oct-
31 Dec 52

~,

- - e 8 Winter Begins
9222052 - 24 Oct 52
83 24 10 52 -7
G 8 u5 <. \
&3 S - _ :
' 13 April 1951 is first day ! ;
. of data. It is in the ) ;
spring season (2) ///

CONTROL DATA AND
AREA IDENTIFICATION

NOTE: These data can be entered by computer operator or by user through

the teletype (keyboard or punched paper tape), One card
corresponds to one line, An example using this setup is
presented in Appendix E, pxample 1,

Fig. C3. Card deck setup using specific data

A pandestiien Sheos 3
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WEATHER
[~ DATA

SUPPLEMENTARY
—'- TO SURFACE
i COMPCSITION
# , GROUP CONTROL

DATA SELECTED
NOTE: FROM FILE

R - REQUIRED IN PROGRAM “DSURGR"
0 - OPTIONAL IN PROGRAM

An example using this setup is presented in Appendix E, BExample 2,

Fig. C4. Card deck setup using surface
composition group data
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| WEATHER
DATA \

t em————————————
. o'% OF

THESE IS

RE

WIRED CONTROL DATA AND

: AREA IDENTIFICATION
1
1
. NOTE:

R-REQUIRED IN PROGPAM
0-OPTIONAL IN PROGRAM

xample using this setup 1is presented in Appendix E, gxanmple 3.

An e

Fig. C5. Card deck setup using estimated
(tentative average) data
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APPENDIX D: STORED INPUT DATA FILE LISTINGS

1. This appendix includes listings of two files containing control
information for the surface composition groups and tentative average soil
strength relations, respectively. Table D1, file "DSURGR", contains the
required control data input to the program for each of the surface
composition groups. The first set of figures on each line is the line
number. The remainder of the line follows the organization of input data
as described in Appendix C. For example, on the first line, 501, the
first number, 1, identifies card type 1 with the following information:
the surface composition group is 0505; the two '"C's" indicate a storage
location within the program for holding the depletion equation coef-
ficients for the two soil layers. The remaining two values, 1.50 and 1.50,
are the soil densities for the two layers.

2. Table D2, file DFSTEQ, contains data for the variables in the

tentative average soil strength relations. The information to the left

of the line number is not in the file. It is included for identification

of the information only and matches the number of the equation set as

defined in tables 6 and 7 of the main text. The numbers on the first line

of each set to the right of the line number identify the form for each
of the variables required in the two equations of the set. For example,
equation set 4 for RCI (table 7, main text) provides data on variables
for liquid limit and plastic limit, respectively. (The data, soil
property values, are input on card 6, see fig. Cl6a, Appendix C.) On
line 370 of the file a 3 in the fifth slot indicates the 1ln 1In form for

liquid limit and a 1 in the sixth slot indicates the natural form for

D1
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plastic Jimit. Zeros for the other variables indicate that they are not
used in the equatioﬁ. The appropriate sets of equations are identified

by numbers 1-6 entered on card 2-5 illustrated in fig. Cll, Appendix C.

Line 380 of file DFSTEQ contains the constants of the equaticn for calculat-
ing the moisture content of a soil with an RCI of 100 when the liquid and

plastic limits are known. In this case, the equation is:

~
MC (of a soil with an RCI of 100) = 0.783718 + 1.498687 (InlnLL) + 0.026353(PL)

D2
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APPENDIX E: EXAMPLES OF PREDICTION RUNS

1. The purpose of the examples in this appendix is to illustrate
the input data setup required for prediction of soil moisture content
and soil strength and for input to the Freeze-~Thaw model. Example 1
illustrates a prediction run using specific (measured) data and relations
derived from measured data and example 2 shows the setup for a rumn using

the surface composition group data. In example 3 the only soil and

terrain data available are those that have been derived from estimated
or averaged values and from weather records from a nearby weather station.
In this case tentative average relations, which are built into the program,

are used., Example 4 shows input and output data required for use in the

Freeze-Thaw model.
2. Appendix F contains graphic displays of the results of runs for

the first three examples.

Example 1, Run Using Specific Data

3. Assume that daily prediction of soil moisture content in inches and
percent and CI and RCI for the two layers is needed at a site for the
period 13 April 1951 - 31 December 1952, Records are available for data
as follows:

a. Physical soil properties

X Organic Dry
X Sand Z Silt Z Clay Matter Density, g/cc
Layer 1 S 78 17 1.71 1.35
Layer 2 4 78 18 1,24 1.53

El
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b. The site is located on the levee of a bottomland, which is
classified as wetness index 4 (table 5, main text).
¢. The soil is a Collins silt loam.
d. The following relations have been determined from measured
data:
(1) Accretion relations
Layer 1 Layer 2 ;
Class I 0.7X-0.04 0.44X-0.10 i
Class I1  0.962-0.06  0.762-0.02 K
4
Minimum storm - 0.10 in. Layer 1-Class I relation i
changes to a 1l:1 relation when the soil moisture :
content prior to accretion is 0,10 in. E
3 3
4
(2) Depletion relations 3
: X x* x> x* X x® %
5 Summer ?
; Layer 1 0.112577 0.892538 =2.41564  2,34487 -1.01126 0,163761 i
' Layer 2 0.0875938 0.148577 -0,303785 0.127866 0 0
Transition
Layer 1 0.233207 -0.454052 0.359594 -0.0938728 0 0
Layer 2 0.404195 -2.2826 5.68009 -6,27261 2,52196 O
Winter
Layer 1 0.198281 =~1.61755 7.46858 -10.673 0 0
Layer 2 1.01464 -24.9913 255.935 -1102.69 1693.1 0




DR

T

(3) Strength relations

CIL RCI
Layer 2 1n7L = 10,72 1nMC~-1.64 1nRCI = 23,864 1nMC~5.815

e. Limits of soil moisture content

Maximum Minimum
By Seasons
Summer Transition Winter

Layer 1 2.52 in. 0,66 in. 1,02 in. 2,13 in,
Layer 2 2.43 in. 0,90 in, 1,53 ia, 2,19 in.

£. Measured soil moisture contents on 13 April 1951 were i
2,12 in. for the first layer and 2.26 for the second layer.

&+ Beginning of season dates

Spring Summer Fall Winter
10 Mar 10 May 21 Sept 24 Oct

h. Precipitation as listed in data file (table El) beginning with
line 20.
4, From this information the required control data (lines 1-13 of
table E1) and weather records (beginning line 19 of table El) are set up

for a daily soil moisture-scil strength prediction., A card deck would be set

PR

up in accordance with fig. C3, Appendix C. The teletype irput during the
running of the program is shown in table E2, Partial lists of predicted
soil-moisture contents in inches and percent and CI for the 6- to 12-in.

(15~ to 30-cm) layer are shown in tables E3-E5.

Example 2, Run Using Surface Composition Group Data

Sl e ek v Y

-y

5. Suppose all that is known about the area in example 1 it that:

(a) it is on the levee of a bottomland; (p) the water table occurs at

E3
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the surface less than 90 percent of the time and above the 120-cm

depth more than 10 percent of the time; (c) the soil is silt with an

organic content less than 7 percent; and (d) the starting moisture con-

tents for the two layers and the weather data (daily precipitation and
beginning of season dates) are known. Daily predictions of soil mois-

ture content and soil strength can be made by using the program controls from
file DSURGR (table D1, Appendix D). To determine the surface composition group
for this area, a search is made of table 1 of the main text, and Group

0808 is selected for obtaining control data. The card deck setup is shown in
fig. C4, Appendix C. Table E6 lists the input data file printout for

Group 0808, and table E7 shows the teletype input during the run., Partial
outputs of soil moisture content in inches and percent and CI are shown

in tables E8~E10.

Example 3, Run Using Estimated Data

6. Assume that all that is known about the area in example 1 is
that it is a bottomland with an estimate. wetness index of 4., Percent-
ages of sand, silt, clay, and orga—ic matter, and values of dry density
are obtained from soil samples. W/ th this information and weather data,
an input deck is set up and a data file is output as shown in table Ell.
The program then computes maximum and minimum soil moisture contents.
The maximum moisture content is used as beginning moisture cc~tent, The
progcam proceeds with daily predictions by using teatative average relations
for accretion and depletion. (See fig. CS, Appendix C, for the deck aetyn.)

The teletype input and response during run time is shown in table E12.

E4

224




- e — ~ .

Tables E13-El5 show partial outputs of soil moisture content in inches

and percent and CI predictions.

Example 4, Run Providing Data for Freeze-Thaw Model

7. An example of a data file with air temperature and snow depth

input data is shown in table E16. The weather data setup is shown in

fips. C2 and C3, Appendix C. The teletype input and response for the

Freeze-Thaw model are presented in table El7. Table E18 is a listing

of the required soil moisture content and weather data output by the

program,

vs
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Table El1

Example 1, Data File Printout

00401 1 RIFLE TS0002 M M 1,35 1.53

00902 2 1 8,1Gs 0.100 750, 0. 750, 0. 300. v, 300, 0.

00003 2 2 11 .1125%77 ,892538 -2,.41564 2,34487 -1.01126 .163761

00004 2 2 12 .L875938 .148577 ~,303785 .127866 0. 0.

00005 2 2 21 .233207 -.454052 « 359594 -,0938728 0. G.

QUOV6 2 2 22 .4D4195 -2.2825 5,68009 -~-6.27261 2:52196 0.

00007 2 2 31 .1982B1 <-1.61755 7,46858 -10,673 0. .

000N8 2 2 32 1,01464 -24,9913 255,935 -1102,69 1693,1 0.

60009 2 3 1.86 1,53 1.50 0.90 0,39 0,24 .
UUDIU 2 4 Uno 000 10.72 -1.64 0.0 0.0 230864 ’50615 ;
0011 2 6 G.700 0,960 0.440 0.760 ~0,04 -0.06 <-0,10 =-0.02 i
0U012 3 z.12 2.26 ;
00013 4 2.52 2.43 0.66 0.90

06nle 7 SPECIFIC RELATIONS

000nis 7 LOCATION - RIFLE RANGE. VICKSBURG, MISS.

H0yle 7 SOIL - COLLINS SILT LCAM

00417 7 VEGETATION - HERBACEQUS

00n18 7 RECORD ~ 13 APR 1951-31 DEC 1952

00419 &2 13 4 51

00022 9 8 451 TTTT TTTT TTTT TTTT  T1.77 .02

00021 915 45 .63 2,69

000722 922 45;

00523 929 45, N2

0024 9 1 5Y1 .03

u0e2s a8l i, Y9 51

00n26 9 8 55 .47 22

0027 915 Bhy ,01

00028 $22 55:

00029 929 55!

00usy 9 1 651

00n31 9 8 65 .43 1,79 ,02 .54

00032 915 65] .47 40 .13

000383 922 652 .88

00034 9729 651 .40 .24 :

00035 9 1 751 .81 .72 .

000%6 9 8 751
00ud7 915 751
00038 9722 751 .28 .05 » 06 .01 2.66
00n39 929 75:
0004y 9 1 851
004y 9 8 851
00142 915 8%1 .06 1.61
00043 922 85)
00n44 929 85)

226




Table E2

Exampie 1, Teletype Input

FOR INFORMATION ON RUNNING THIS MODEL SEE USER“S MANUAL.

WHEN ANSWERING YES OR NO QUESTIONS.
USE 1| FOR YES AND 2 FOR NO.

1S INPUT RAINFALL IN CM?

INPUT201560

22

IF YOU WANT OUTPUT MOISTURE CONTENT IN3
INCHES ENTER A 13 CM ENTER A 2
INPUT301590

? - i

NAME LAYERS 1 AND 2 SOIL MOISTURE CONTENT FILES.
EXAMPLE$XX1001,XX2001 }

INPUT301620 w

? AM1001,AM200! :

o

DO YOU NEED OUTPUT MOISTURE CONTENT IN PERCENT?
INPUT$01640
21

NAME LAYERS 1 AND 2 PERCENT MOISTURE FILES.
EXAMPLE$XX1001,XX2001

INPUT$01680

? AP1001,AP2001

IF YOU HAVE AIR TEMPERATURE, ENTER A T3 IF NOT A 9
INPUT201710
29

IF YOU HAVE SNOW DEPTH(M),ENTER AN SN; IF NOT A 9
INPUT:01740
79

WHAT IS YOUR INPUT SOURCE?

ENTFR: 1 FOR SURFACE COMPLEX GROUPS, OTHERWISE A 2
INPUT:01780

2?2

) of 2 gheets
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Table E2 {concluded)

ENTER THE NANME OF YOUR INPUT FILE
INFUT:01810
? DARIFH

ARE MAX AND MIN SOIL MOISTURE EQUATIONS INCLUDED IN THE

INPUT DATA FILE?
INPUT:01840
? 2

SITE RIFLE TS0002
TEAXTURE ™M )
DENSITY 135 153
BEG MC 2.12 2.26
MAX-MIN MC 24520 20430 0660 0900
SPECIFIC RELATIONS
LOCATION - RIFLE RANGE, VICKSBURG, MISS.
SOIL - COLLINS SILT LOAM
VEGETATION ~ HERBACEOUS
RECORD - 138 APR 1951-31 DEC 1952

DO YOU WANT CONE INDEX FOR FIRST SOIL LAYER? SECOND LAYER?
RCl FOR FIRST LAYER? SECOND LAYER? SEPARATE ANSWERS
wITH COMMAS. EXAMPLE:FOR I'CI ONLY FOR BOTH LAYERS;2,2,1,1
INPUT: 13180
? 151511

ENTER NAMES OF SOIL STRENGTH FILES TC BE USED,ENTER

NODATA IF A FILE IS NOT TO BE USED.
EXAMPLE:FOR RCI FOR BOTH LAYERS3;NODATA,NODATA»XX1001,XX2001

INPUT 13220
? AC1001,AC2001,AR1001,AR2001

STOP
RUNNING TIME: 78+1 SECS 170 TIME ¢ 42.6 SECS

2 of 2 sheets




Table E3

Example 1, Predicted Soil Moisture Content in Inches

Tewbwa,

SPECIFIC RELATIONS
LOCATION - RIFLE ..ANGE, VICKSBURG, MISS. ’
SOIL - COLLINS SILT LOAM >
VEGETATION ~ HERBACEOUS
RECCRD - 13 APR 1951-31 DEC 1952
SOIL MOISTURE IN/& IN
6 - 12 IN LAYER

K™

-t

GAY APRIL 1951 !
8-14 2.23  2.20 i
15-21 2,17 2.14  2.11  2.08  2.25 2,22 2.38 !
22-2b 2,33 2,31 2.28  2.25 2,22 2.19 2.16 :
29-30 2.12 2,09 '
DAY MAY 1951 '
1=/ 2.L6 2.03 2001 1.9¢ 1095 1.93 1.90 .
8-14 1.88 1,98 1.99 1.93 1.87 1.8 1.7% f
15~-21 1.€9 1.63 1.57 1.51 1.45 1.40 1.34 ¢
22-28 1.30 1,26 1.22 1.18 1.15 1,13 1.10 '
29-31 1.8 1,06 1.04
CAY JUNE 1951
!- / 1.'3 1'02 1-00 0099 0098 0.98 0'97
8-14 (.56 1,05 1.74 1,68 1.62 1.55 1.74
15-21 1.67 1,78 i.72 1,79 1.80 1.74 1.68
22-28 1.62 1,56 1.50 1.44 1.39 1.34 1.63
29-30 1.70 1,71
\

29




DAY
1= /
8-14
15-21
2z-28
29-31
DAY
1=/
8-14
i’-21
22-2%
DAy
1=~/
b-14
15-21
22‘28
29-31
CAY
1= /
8-14
15-21
22-286
29-3u
LAY
1=/
5-14
15-21
22-28
26-31
CAY
1~ /
A=14
15-21
22-2b
29-30

Table E4

v————

Example 1, Predicted Soil Moisture Content in Percent

24.18
24.78
23,94
24.30
25.11

25.85
24,66
25.94
26,06

25,42
24.78
24..3
25.62
23.60

22.59
21.96
23‘20
21.42
23,6

22.40
22,87
20,03
24,11
26. v

23.61
19..3
14,61
11.97
1v,82

P Ny e ol am &

IDENTIFICATION NUMBEK:

PERCENT MOISTURE CONTENT

24,023
24.80
23.87
24.14
24,92

25.54
24.5?
26,27
25,76

25.17
24.89
24.00
25.52
23.26

22,27
21'66
22,87
25.04
22.73

24.86
22,54
19.36
25.69
25.10

22.95
18,36
14,10
11,74
10.72

6 - 12 IN LAYER

JANUARY
23.91 25,64
24,66 24,57
23.86 23.8%
24.00 23.89
24.78

FEBRUARY
25.27 25.38
24,38 24,22
25.96 25,65
25.46 26,81

MARCH
25.94 25,63
25.87 25.58
23.6% 25.58
25.22 24.91
22.92

APRIL
21.96 23,26
21.77. 21.47
22.54 22.27
24.73 24,41

MAY
24.%4 24,21
23.27 22.61
18.69 23.78
26.06 25.13
24.22

JUNE
22.30 21.66
17.68 17.01
13.64 13.23
11.54 11.306

1952

25.35
24.38
23.86
23.86

1952

25.14
25.71
25.36
26,34
19%2

25.35
25.28
25.28
24.60

1952

22.93
24.22
21.91
24.08

1952

23.88
21.97
25.61
24,34

1952

21.01
16437
12.86
11.20

25.12
24.22
24,59
25.63

24.95
25.42
25.99
26.02

25,12
24.97
24,97
24.27

22.60
23.88
22.02
23.74

23.54
21,33
24,75
23.63

20,36

15.74
12.53

11,06

RIFLE T1S0002

24.94
24.07
24.45
25.34

24.80
25.17
25.68
25.71

24.93
24.66
24 66
23.94

22.27
23.54
21.71
23-40

23,20
20.68
24.01
25.57

19.70
15.16
12.24
10.93

P
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Table E5

Example 1, Predicted Cone Index

IDENTIFICATION NUMBER: RIFLE 7150002
CONE INDEX
6 - 12 1IN LAYER

CAY JANUARY 1952

3= 7 244, 247. 249, 222. 226, 229, 232,
n-14 234, 234, 236, 239, 241, 243, 24,
15-21 248, 249, 250. 250. 250. 238, 240.
2:-28 242,  245. 247, 249, 250. 222, 22s,
29-31 2%3v. 232, 235,

nAY FEBRUARY 1952

1= 7 2:9, 223. 227. 226, 229. 232, 234,
8-14 256, 239, 241, 243, 221, 225, 229,
15-21 218, 213, 217, 222, ?26, 217, 221.
2¢-28 216, 220. 224, 217. 212, 217, 221,
LAY MARCH 1952

-/ 225, 229, 218, 222, 226. 229. 2%2.
6-~14 235, 233, 219, 223, 227. 232. 23,
15-21 242, 247, 253, 229, 227, 232, 23¢.
22-298 2:9. 224, 228, 233, 237, 243, 248,
29-31 2b4, 260. 266,

DAY APRIL 1952

1=/ 278, 279, 286, 260. 266, 273, 279,
8-14 289, 292. 290. 297, 244, 249, 255,
15-21 261, 267, 274, 280, 287. 285, 291,
27-28 2%8. 231, 235. 240, 246. 252. 2%8.
29-3u 264, 270,

DAY MAY 1952

1~/ 277, 233, 238, 244, 249, 255, 261,
8-14 268, 274, 260, 272. 286, 300, 315,
15-21 332, 3%1. 372, 251, 222, ?35, 247,
22-28 245, 221, 216, 229, 242. 254, 223.
2931 216: 230, 242,

CAY JUNE 1952

1= 7 254, 266, 279, 292, 307, 323, 341,
8~-14 Jei, 383, 408, 434, 463, 493, 525,
15-21 557, 590, 623. 656, 687, 717, 745,
22-28 759, 750, 750, 750, 750. 750, 750,
29~30 75¢., 750.

[ o
<31




Table E6

Example 2, Data File Printout

00012 3 2.12 2.26
00014 7 SURFACE COMPOSITION GROUP 0808
00015 7 LOCATION ~ RIFLE RANGE. VICKSBURG, MISS,
00016 7 SILT, FINE GRAINED, ORGAMIC MATTER 0-7 PERCENT
00017 7 INTERNAL DRAINAGE-CLASS 1
p0nig 7 RECORD - 13 APR 1951-31 DEC 1952
00019 82 13 4 5%
00020 9 8 451 77,77 77,77 17.77 77.77 77,77 .02
i 00021 915 451 .53 2.69

] 00022 922 451 i
u0n23 929 45 .62
00G24 9 1 551 .03

. 00025 81 10 5 51

. 00026 9 8 551 47 .22 |
00027 915 551 .01
00028 922 551
00029 929 551
00030 9 1 651

00031 9 8 651 .43 1.79 .02 .64
00052 915 651 47 40 .13
00033 922 651 +88

000354 929 6%1 .40 .24

. 00035 9 1 751 .81 .72

i 00036 9 8 751

: 00037 915 751

! 00038 922 751 .28 .05 .06 .01 2,66
000359 929 7%1
00040 9 1 853
00041 9 8 851
00042 915 851 .06 1.6%
00043 922 851 :
00044 929 851 g
00045 9 1 951 .58 «03 -
00045 9 8 951 .71 .07 2,14
00047 82 21 9 51
00048 915 051 .03
n0ca9 922 951 .89 3.82
00050 929 951
00051 9 11051 .04
00052 9 81051
00053 9151052
00054 83 24 10 51
00055 9221051 .84
00056 9291051 01 .33
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Table E7

E le 2, Telet Input

aa -~ =

FOR INFORMATION ON RUNNING TH1S MODEL SEE USER'S MANUAL.

VHEN ANSWERING YES OR NO QUESTIONS.
USE 1 FOR YES AND 2 FOR NO-
IS INPUT RAINFALL IN CM?
INPUT:81562
? 2

IF YOU WANT OUTPUT MOISTURE CONTENT IN:
INCHES ENTER A 1; CM ENTER A 2

INPUT:81590

21

NAME LAYERS i AND 2 SOIL MOISTURE CONTENT FILES.
EXAMPLE:XX10801.,XX2801
INPUT:81620
? MCL1Q01,MC2001

DO YOU NEED OUTPUT MOISTURE CONTENT IN PERCENT?
INPUT:81640
71

NAME LAYERS 1| AND 2 PERCENT MOISTURE FILES.
ERAMPLE:XX1861,XX2¢01

INPUT:21688

? PM1IG81.,PM200G!

IF YOU HA''®. AIR TEMPERATURE, ENTER A T} IF NOT A 9
INPUT:61718
29

IF YOU HAVE SNOW DEPTH(M),ENTER AN SN; IF NOT A 9
INPUT:01740
79

WHAT IS YOUR INPUT SOURCE?

ENYER: 1 FOR SURFACE COMPOSITION GROUP., OTHERWISE A 2 .
INPUT:01780

71

1 of 2 sheets




Table E7 (concluded)

ENTER THE NUMBER OF YOUR SURFACE GROUP
INPUT:81898
? 0808

SITE 2808

TEXTURE c ¢

DENSITY 1.34 L4l

MAX-MIN MC 2.900 2.800 3.650 8.700
ENTER NAME OF RAINFALL FILE '
INPUT 82778

? DAOKOS

BEG MC 2.12 2.26
SURFACE COMPOSITION GROUP 2886
LOCATION « RIFLE RANGE, VICKSBURG, MISS.
SILT, FiNE GRAINED, ORGANIC MATTER 8-7 PERCENT
INTERNAL DRAINAGE-CLASS i

RECORD - 12 APR 1951-31 DEC 1952
DO YOU WANT CONE INDEX FOR FIRST SOIL LAYER? SECOND LAYER?
RC1 FOR FIRST LAYER? SECOND LAYER?® SEPARATE ANSWERS
WITH COMMAS. EXAMPLE!FOR RCI ONLY FOR BOTH LAYERS:2,2,1,1
INPUT: 13180

# ? 1s1sl0}
. ENTFER NAMES OF SOIl. STRENGTH FILES TO BE USED, ENTER
NODATA IF A FILE 1S NOT 70 BE USED.

EXAMPLE:FOR RCI FOR BOTH LAYERS;NODATA,NODATA,XX1001,XX2001
* INPUT: 13220

? AC10301,AC2001,AR1IC0!,AR2001

STOP ‘

RUNNING TIME: 8145 SETS 170 TIME : 42.6 SECS

. 2 of 2 sheets
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Table E8

Examole 2, Predicted Soil Moisture Content in Inches

SURFACE COMPOSITION GROUP 0808
LOCATION ~ RIFLE RANGE. VICKSBURG, MISS,
SILT, FINE GRAINED, ORGANIC MATTER 0-7 PERCENT
INTERNAL DRAINAGE~CLASS 1
RECORD - 13 APR 1951-31 DEC 1952
SOIL MOISTURE IN/6 IN
6 - 12 IN LAYER

CAy APRIL 1951 !
§-14 2,24 2.22 ;
in-21 2.21 2.19 2.17 2.15 2.28 2.27 2.97
2 -2¢8 2.55 2,53 2,52 2.50 2,48 2,46 2.4% j
2u=3u 2.43 2.41 )
: ©TAY MAY 1951 k|
[ v- 7 2.40 2.38 2.36 2.34 2:33 2.31 2029
8-14 2.27 2,37 2.4% 2,37 2.33 2,30 2.26
. 15'21 2.22 2018 2015 2011 2007 2-03 2'00
i 2;-2b 1.96 1.92 1.86 1.84 1.80 1.76 1.73
29-3: 1.69 1.65 1.61
TAY JUNE 1951
1- ’ 1057 1'53 1049 1045 10‘1 1.38 1034
é-14 1.30 1,39 1.77 1.73 1.69 1.65 1.78
) 1 -2: 1.74 1.84 1.80 1.88 1.90 1.86 1.82
2:-2¢ 1.78 .74 1.70 1.66 1.62 1.8~ 4.77




Table E9

Example 2, Predicted Soil Moisture Content in Pe:'cent

IDENTIFICATION NUMBER: 6808 ;
PERCENT MOISTURE CONTENT ! :
6 ~ 12 IN LAYER

LAY JANUARY 1952
1= 32,33 32,22 32.11 32.47 32.36 32.26 32.18
8-14 32.05 32.53 32.42 32,32 32.21 32.11 32.00
15-21 31,90 31.79 31.69 31,58 31.48 32,21 32.11
2z-28 32,40 31.90 31.79 31,69 31.59 32,26 32.1%
29-31 32,05 31,94 31.84
DAY FEBRUARY 1952
1= 32.36 32,25 32.15 32,52 32.42 32.31 32.21
B-14 32.10 32,00 31.89 31,79 32,34 32,23 32.13
15-24 32.48 32,83 32.73 32,63 32.52 32.88 32.78
22-24 33,10 33,00 32.90 33,10 3I3.10 33,00 32.90
LAY MARCH 1952
Lo 32.80 32.69 33.05 32,95 32.85 32.74 32.64 3
B-14 32.54 32,73 33.08 32,88 32.68 32.47 32.27 :
; 15-21 32.07 31,87 31.67 32.29 32.09 31.89 31.68 s
2:-24 32,30 32,09 31.89 31,69 31.49 31,29 31.09 3
i 29-31 30.89 30.69 30.49 3
. LAY APRIL 1952 :
1=/ 30,29 30.09 29.89 31.07 30,87 30.67 30.47 <
. £=-14 30.27 30,07 30.60 30.40 31.78 31.58 31.38 3
i 121 31.18 30.98 30.78 30.58 30.38 30.60 30.40 1
( 2:0-28 30,20 31.73 31.50 31.30 31.10 30.90 30.70 i
! 2u=-3y 30.50 30.30 §
: rAY MAY 1952 :
1= 7 30,10 31,66 31.46 31,26 31.06 30.86 3I0.66 N
a~14 30,46 30,26 31.13 30,69 30.25 29,82 29.38 2
15-21 28.95 28,51 28.08 30,85 31.96 31,52 31.08 :
22-29 31.30 32,14 32.50 32,05 3I1.6%F 31.17 32.09
29-31 32,46 32,01 31.57
LAY . JUNE 1952
3=/ 31.13 30.69 30.26 29,82 29.39 28.95 28.52
A=14 28.08 27,65 27.2%1 26,78 26.34 25.90 25.46
1v-21 2%.62 24,57 24,312 23,68 23.22 22.77 22.32
27-28 21.86 21,40 20.94 20.47 20.01% 19.55 19.08
25-30 18.62 18,16
<236
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GAY
1= /
814
15-21
22-28
29-31
LAy
L.
B-14
15=21
22-28
rAy
1=/
=14
i5-23
2:-28
25-31
DAY
1=/
=14
i%-21
2.-28
29-3v
CAy
1=/
8-14
15-21
22-24
2G-31
CAY
1=/
8-14
15-21
27-28
29-30

119.
122,
123.
122,
122.

119,
121,
118,
112,

115,
117,
122,
126,
134,

L41,
1431,
131,
142,
138,

143,
139,
158,
129.
118,

131,
170-
228,
321,
481,

Table ElO

Example 2, Predicted Cone Index

IDENTIFICATION NUMBER:
CONE INDEX
6 - 12 IN LAYER

JANUARY 1952
129. 121, 118, 119,
117. 118, 119, 120,
124, 125, 126, 128,
123. 124, 125. 126,
123. 124,

FEBRUARY 1952
120. 121. 117, 118.
122, 123. 124, 119,
115. 116, 116, 117,
113. 114, 112, 112,

MARCH 1952
116. 113, 114. 115,
116. 112, 114, 116,
124. 126, 120, 122,
121. 123, 125. 127.
136. 138,

APRIL 1952
143, 145, 132, 134,
143, 137, 139, 124,
133, 135, 137, 140,
125. 127, 129. 132,
140.

MAY 1952
126. 128, 130, 132.
141. 131, 136, 141,
164, 170. 134, 123,
121, 118, 122, 126,
122. 127.

JUNE 1952
136. 141. 146, 152.
177, 184, 192, 200,
238, 250, 262, 275,
3380 3580 378’ doii
513.

<37

0808

120,
121,
120.
120.

119,
120,
114,
113,

115,
118,
123,
129,

136,
127,
137,
134,

134,
146,
127,
131,

158,
209.
289,
425,

124,
122,
124,
121,

129,
121,
115,
114,

116,
120,
125,
132,

139,
129,
139,
136,

136,
152,
132,
121,

164,
218,
304,
452,

+
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0001 1 RIFLE 750002 M M

0002
0003
0004
0005
0006
0014
0015
0016
0017
0018
3019
0020
0021
0022
0023
0024
0025
7026
2027
0028
0029
3030

2031
3032

3033
3034
3035
Jo36
037
J038
3039
Jo40
3041
Joa2
3043
044
Jo4s
1046
1047
1048
3049
)OS0

25

11

61121
171

61122
124

N

1.
[+

1e
0.

Se
4.

Table E11
Exapple 3, Data Pile Printout
135 153
78. 17. 0. Oe 0o O
78 18. 0. Oe Qo Oe

4.
Qe

TENTATIVE AVERAGE PREDICTION RELATIONS

LOCATION ~ RIPLE RANGE,

“2 13 4 51
7777 T2e¢77 1777 1777 1777

9 8
915
922
929
91

451
451
451
451
551

«02

81 10 5 51

9 8
915
922
929
91
9 8
915
922
929
91
9 8
915
922
929
9 1
9 8
915
922
929
9 1
9 8

551
551
551
551
651
651
651
651
651
751
751
751
751
751
8s1
851
851
851
851
951
951

82 21

91§
922
929

951
951
951

«40
«81

28

9 51

«89

VICKSBURG,

SOIL - COLLINS SIL7 LOAM
VEGETATION - HERBACEOUS
RECORD - 13 APR 1951-31 DEC 1952

47

«43
«47

»24
e72

«0S

«63
22
«01
179 «02
«40 «13
«06 «01
<06
«58
71 «07
3.82

«03

«03
2414

MISS.

«02
2469

64

«88

1+61

«03

P




Table E12

Example 3, Teletype Input

FOR INFORMATION ON RUNNING THIS MODEL SEE USER'S MANUAL.

WHEN ANS 'ERING YES OR NO QUESTIONS.,
USE 1| FOR YES AND 2 FOR NO.
1S INPUT RAINFALL IN CM?
INPUT:21564
? 2

Sae

1IF YOU WANT OUTPUT MOISTURE CONTENT IN:

INCHES ENTER A 1; CM ENTER A 2 §
INPUT:015908 2 i
21 . f
§ H
NAME LAYERS ! AND 2 SOIL MOISTURE CONTENT FILES. : :
EXAMPLESXX1001,XX20881 ; ; i
INPUT: 01628 : {
? 1iC1531.MC2001 ;
DO YOU NEED OUTPUT MOISTURE CONTENT IN PERCENT? oo
1HPUT: 016406 .
21
NAMEZ LAYERS | AND 2 PERCENT MOISTURE FILES. ;
EXaMPLE:XX16881,XX20881

1PUT:01680
? PM10OL,PH200]

IF YOU HAVE AIR TEMPERATURE, ENTLR A T; IF NOT A 9
INPUT:C1710
29

IF YOU HAVE SNOW DEPTH(M),ENTER AN SN; IF NOT A 9 !
INPUT:01740
29

WHAT 1S5 YOUR INPUT SOURCE?

ENTER: 1| FOR SURFACE COMPOSITION GROUP, OTHERWISE A 2
INPUT: 01780

2 2

ENTER THE NAME OF YOUR INPUT FILE
INPUT:01810
? DTARIF

1 of 2 sheets

<39
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Table E12 (concluded)

ARE MAX AND MIN SOIL MOISTURE EQUATIONS INCLUDED IN THE

INPUT DATA FILE?

INPUT:@1848

7 2

SITE RIFLE TSG602

TEXTURE MM

DENSITY 1.35 1.53

SOIL PROPERTIES 1.000 5.000  78.000 17.000
2.000 2.0008 .000 1.716 .000 4.000

SOIL PROPERTIES 1.008 4.000  78.000 18.800
.000 0.000 0.000 1.240 ¢.000 4.080

MAX-MIN MC 2.927 °  2.954°  8.778 2.88¢

TENTATIVE AVERAGE PREDICTION RELATIONS
LOCATION - RIFLE RANGE, VICKSBURG., MISS.
SOIL - COLLINS SILT LOAM
VEGETATION - HERBACEOUS
RECORD ~ 13 APR 1951-31 DEC 1952

LAYER = 1
CONE INDEX EQ. A= 1.322739227E+01
B= -2.405180618E+080
LAYER = 1
RATING CONE EQ« A= 242378621 16E+01
B= ~5.4217925970E+08
LAYRED = 2
CONE INDEX EQ. A= {1 +362313798E+01
B= -2.513599087E+80
LAYER = 2 v
RATING CONE EQ. A= 2.237569960E+01

B= ~S5.488542561E+00
DO YOU WANT CONE INDEX 'FOR FIRST SQIL LAYER? SECOND LAYER?
RCI FOR FIRST LAYERY SECOND LAYER? SEPARATE ANSWERS
VITH COMMAS. EXAMPLE:FOR RCI ONLY FOR BOTH LAYERS32,2,1,1
INPUT: 13180 ) )
7 lalsl.l

ENTER NAMES OF SOIL STRENGTH FILES TO BE USED,ENTER

NODATA 1F A FILE 1S NOT TO BE USED.
EXAMPLE:FOR RCI FOR BOTH LAYERSJINODATA,NODATA,XX10@81,XX20881
INPUT: 13228 ’ ’

? 1C1001,1C2081,MR1001,MR2008!

STOP

RUNH{ING TIME: 8.6 SECS 170 TIME 39.7 SECS

2 of 2 sheets

<40
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Table E13

| Example 3, Predicted Soil Moisture Content in Inches

b TENTATIVE AVERAGE PREDICTION RELATIONS J
LOCATION - RIFLE RANGE, VICKSBURG, MISS,

! SOIL - COLLINS SILT LOAM ,
VEGETATION - HERBACEOUS
RECORD - 13 APR 1951-31 DEC 1952 i
SOIL MOISTURE IN/6 IN .
} 6 - 12 IN LAYER :
! | DAY APRIL 1951 ¢
, 8-14 2.80 2.68 . ,
‘ 15-21 2,59 2.50 2.42 2,35 2,48 2,40 2.71 2 i
| 2,28 2,61 2,52 2.44 2,37 2.29 2.22 2+.15 N i
; 29~3u 2.9 2,02 . i
: DAY MAY 19514 X
=/ 1.96  1,9C  1.84 1.79 1.74 1,69 1.65 '
: g-14 1.61 1,71 1.74 1,66 1.%7 1.50 1.43
15-21 1.37 1,31 1.26  1.21  1.17  1.13  1.10 ) *
] 2z-28 1.2 1,05 1.02 1.00 0,99 0.97 0.96 4
‘ 26-31 V.95 0,94 0.23 )
CAY JUNE 1951
1=/ 0.92 0.92 0.91 0.91 0.90 0.90 0.90
S §-14 0.90 0,98 1.36 1,31 1.26 1,21 1.34
1c-21 1.28 1,38  1.32 1,40 1.42 1,35 1.30
; 22-28 1.25 1,20 1.16 1,13  1.09 1,07 1.25
2%-30 1.33 1,37
|
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Table El4

Example 3, Predicted Soil Moisture Content in Percent

IDENTIFICATION NUMBER: RIFLE TS0002
PERCENT MOISTURE CONTENT
6 =12 TN LAYER

TAY JANUARY 1952
i 77 V63 TZV.5C 29037 30,84 30.61 3041 30.23
d-14 30.06 30.50  30.31 30,13 _29.96 29.81 29.66 . |
i5-21 29.52 2939772926 39,14 T29.0339.83 20 69" — - i
22-28 29.54 29,41 29.28 _ 29,16 29.05 30.71_ 3050 |
29-31 30.31 30.13 T29.96 i
DAY FEBRUARY 1952 ?
TT1e 7 TTEITV T30.83 30,61 30,96 35,92 30.51 30+32 ,
8-14 SU.i4 29.97 29.82 29,67 30.69 30,48 30,29 , :
T15-21 31.21 31.57 "31.27 31.00 30.76" $1.39" LTS B : ,
22-28 31,53 31,23 30.97 31.46 S1.79 31,45 31.16 :
BAY ) T T TTT MARCH © 71952 T i
i 7 30.91 30.68 31.36 31,08 30.84 30,62 30,41 !
TR T T2y 30,13 31L14 30,61 "30.747 29,89 29.28 4
15-21 28.84 28,43 28.03 ;9,76 29.33 28.94 28.50 ;
22-78 30,49 30.02° 29.58 29.1% 28.74 ~28.33" 27.93 - — {
LAy = e T OTTTTTTAPRIL 1952 T s e H
1- / 26.34 25095 25'57 26'66 26'27 25.88 25‘49 :
T TBATE c2 . 1l 28,73 25722 75,84 26, . v - 3
15-21 25.48 25.09 24.71 24,328 23,97 24.17 23.81 ;
2z-2 23,84 25.837725.44 35,06 24,68 24,34 - 247 S — :
29-30 23.57 23.22 g
LAy : T UHAY 19527 - T - !
1=/ 22.67 24.53 24.16 23,79 23.43 23.08 22.73
T T 2198 21,28 2208 21,90 U577 1986 1V 1L
15-21 18.48 17.83 17.20 20.18 21.08 20.36 19465
22-28 “19.85 72,43 "23.88 "23,7I0 22.3571.60" 23538
29-31 24.52 23.74 22,97
DAY - CTTTJUNE T 4950 T s s e
-/ 22,21 21.47 20.74 20,02 19.32 18,64 17.98
8=17 17341674 18,16 15,61 15710 14,62 1418
18-21 13.76 13.38 13.03 12.71 12.42 12.15 11.91
22-28 11.69 11,49 14.31 11,14 10.99 10,86 710773
26~30 10.62 10.52




Table E15

Example 3, Predicted Cone Index

IDENTIFICATION NUMBERY RIFLE "TS0002

CONE INDEX = S
6 - 12 TIN LAYER

JANUARY 1952

CAY
37 155, 187, 169, 150, 157, 55, 197,
8~14 16°. 154, 156, 159, 161. 163, 165,
15-21 167, 169777171, 172, 174 163, 1685, T T
22-28 167, 168, 170, 172, _174. 151. 154,
| 26-31 156, — {89°~ &1 ¢ = 7
i DAY FEBRUARY 1952
‘] :'"7 1470 1500 1520 138- 151' 1540 ibbv
R-14 158. 161. 163, 165, 151. 154, 156,
E 15-21 1457 14177771357 T 148, 151, 143, "146.
' 2z-28 141, 145. 148, 142, 133, 142, 146, B
DAY T T TTTTTTTMARCH T 952 )
-7 149, 152. 143, 147, 150. 152, 198,
T gEE 161, 159. 146, 152. 15%9. 165, 171.
' 15-21 177. 183, 190, 164, 170, 176, 182,
, 22-28 1547 {4077 186 iv2. {79, 185, {9ve2.
! 29-31 199, 206. 214, _ . L
CAy T T TaBRIL T TLos8 -
‘ 1= 7 222, 230, 239, 2316, 224. 232, 241.
. 8517 251, 260.  248. 257,  216. 224, 233,
t 15-21 241, 251, 261, 271, 281, 275, _ 286,
| 22-26 297, 233, T24q2.7772%e. 282, T 2vZ, T TeE2.
. 29-30 293, 305, e
DAY TTTT T T UUMAY T 1957
1=/ 317, 266. 276, 287, 298, 310, 322,
B 350, 3B1. 347, 377, 413, 451, 94,
15-21 54¢, 591, 647, 433, 388, 424, 463, o
22-28 452, 33277 7Z84.T T30%, 0 338, 365, 300,
29-31 266, 288. 313. o
DAY TTOTTTTTTTTTJUNET T TSz T
V- 341, 371, 405. 442, 483, 529, 579, )
514 634, 693, 750, 750, 750, 750, 750,
1:-21 756,  75p. 750. 750,  750. 750, 750, _
22-28 750, 75077 7807 7sfi] TUU750.7T 750, 750,
29-30 75 . 750,

<43




s

T W Y T~y —~— ~— i."ﬁi""ﬂl‘

Table El6
Lxample 4, Data File Printout with Air Temperature and Snow Depth

15 3 6elb 5.74

30 7 SENSOR STUDY :
40 7 WEST GERMANY WURZBURG AREA 18

S0 7 SURFACE CUMPOSITION CUOMPLEX GROUP 0606

60 7 $AND WITH FINES, POOKLY DRAINED

70 1

N 83 1 1 SK

9n 9 1 158 +01 ©13  +31 1.96

106 9 1 158T 4.9 16 =366 =443 e 6e7 3.7
110 9 8 158 » 14 «30 1.33 «01 «03 «66 o 46
1270 9 8 1587 1.6 246 2.8 5.0 23 25 2.0

130 915 158 02 02 «10 «64 +09
140 915 1587 1.0 0«8 13 2e7 2e0 =243 =149
150 915 1548 «04 «04
160 9222 154 «01 «40 «01

170 922 1S8T =06 =344 =3e8 <~3e0 =3¢l <12 <~4.0
180 922 1588 «04 «02 «02 «09 «06 «0S «05
190 929 158

200 929 1587 ~6+49 =50 -~-le4

210 929 1¢3S «04 04 «04

220 9 1 258 «04 38 1418 64
230 9 1 258T ~3.2 =18 1«2 -1.3 3.0 DD =28

240 9 1 254S «04 04 «04 «01 02 «07
250 9 8 258 40 +60 °14 1.08 «10 12
260 9 B 258T 3.0 7.2 Te4 6.8 1046 9.0 1467

270 9 8 258§ «09

280 915 258 «24 «07 «53 «97
290 915 258T 1363 9.9 Rel =146 =1.2 17 3.3

300 915 2585 «01 «07

310 922 258 154 «01l 174 1400 «03 «37
320 922 258T =06 0.9 4.0 8e2 =0e6 <=3e4 =1e7

330 922 258S  «01 .03

340 9 1 358 <04 59

350 9 1 358T =149 169 2.0 246 4¢6 2.0 =02

360 9 8 358 « (6 17 144 +09 «02 61
t 370 9 8 358T =064 =202 ~l4e2 =600 =4.2 =3¢2 =243

350 9 R 35BS <01 <02 «12  +12 <08 05 14

390 915 358 «07

400 915 3SKT =346 =247 =2e3 =2¢3 <-0e6 =201 =3e7
f 410 915 3585 <08 <06  «04

420 922 354 .1 .43

430 922 358T -4+6 =3+3 =-0e1 3e4 58  9e4 946

440 929 358 .55

450 999 3SET 106 646 140

460 9 1 458 .45 .03 .27

470 9 1 458T 1.0 241 Belt 1067 6.0 6.5 24
480 B2 10 4 S8

213

- m—— . m— A




Table E17

Example 4, Teletype Input

FOR INFORMATION Ol RUNNING THIS MODEL SEE USER'S MANUAL.

WHEN ANSYERING YES OR NO QUESTIONS.,
USE 1 FOR YES AND 2 FOR NO.

IS INPUT RAINFALL IN CM?

INPUT:01560

71

1F YOU WANT OUTPUT MOI!STURE CONTENT IN:
INCHES ENTER A 13 CM ENTER A 2

INPUT:815%8

? 1

NAME LAYERS 1 AND 2 SOIL MOISTURE CONTENT FILES.
EXAMPLE1XX1001,XX2001

INPUT:01620

? CM1001.,CM2001

DO YOU NEED OUTPUT MOISTURE CONTENT IN PERCENT?
INPUT:01640
21

NAME LAYERS 1 AND 2 PERCENT MOISTURE FILES.
EXAMPLE:XX1001,XX200!
INPUT301680
? MPl1G0O1.,MP200O!

IF YOU HAVE AIR TEMPERATURE, ENTER A T3 1F NOT A 9

INPUT:01718
2T

IF YOU HAVE SNOW DEPTH(M),ENTER AN SN; IF NOT A 9

INPUT:81740
? SN

WHAT 1S YOUR INPUT SOURCE?

ENTER: 1 FOR SURFACE COMPOSITION GROUP., OTHERWISE A 2

INPUT:@1780
? 1

<45

1 of 2 sheets




Table E17 (concluded)

Example 4, Teletype Input

ENTER THE NUMBER OF YOUR SURFACE GROUP
] INPUT:@1895
: ? 0606

SITE 0606
TEXTURE c c
DENSITY . 155 1465
b MAX-MIN MC 2.420 2.260 0.5808 2 .542
ENTER NAME OF RAINFALL FILE
INPUT:0277C
? DT2RIF

-

SENSOR STUDY
WEST GERMANY WURZBURG AREA 18
! SURFACE COMPOSITION COMPLEX GROUP 06066
i SAND WITH FINES, POORLY DRAINED

: ENTER NAMES OF SNOW,FROZEN SOIL DEPTH MODEL INPUT FILE
EXAMPLE: FRDOU)

[ INPUT 212198
' ? FR1@@DELETED
: ? FRDOOI
) ' DO YOU WANT CONE INDEX FOR FIRST SOIL LAYER? SECOND LAYER?

RCI FOR FIRST LAYER? SECOND LAYER? SEPARATE ANSWERS
WITH COMMAS. EXAMPLE:FOR RCI ONLY FOR BOTH LAYERS:2,2,1,!
INPUT:13180

7 lalulul

ENTER NAMES OF SOIL STRENGTH FILES TO BE USED,ENTER

NODATA IF A FILE IS NOT TO BE USED.

EXAMPLESFOR RCI FOR BO1H LAYERS;NODATA,NODATA,XX10881,XX2081
INPUT 132206

? 1C10601,1C20801,CR1001,CR2001

STOP
RUNNING TIME: 175.1 SECS 1/G TIME : 5118 SECS

2 of 2 sheets
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Table E18

Example 4, Input Data for Freeze-Thiow Model
' INENTIFJCATION NUMBER: 0806
3

FROZEN DEPTH OF SOIL(CRREL-1968) DATA_INPUT FILE,
MEASURED SNOW DEPTH

JANUARY 1958 - - - ’
DENSITY: 0-15 CM LAYER, 1.55G/CM3 15-30 CM LAYER, 1.65G/CM

g7  TPRETCIPST KTRT  TTS0IL WOISTURE  ~ “SOIL ROISTURE -~ -
DAY DEPTH,M ITATICNCM TEMP C U-15 €M LAYER,X 15-30 CM LAYER,%
1 Yo w v.0o 4,90 25.79 22.69
{ 2 . .o 1.60 25.56 22.55
! 3 e v,01 -5.,60 25.33 - 22041
' 4 e v.or -4.30 25.10 22.27
K VOO T3 270 T Y-V 2213 T
. 6 e v.31 6.70 25.10 22.30
7 reu 1.9¢ 3.70 25.43 ~ T 22461
. 8 Cet 0.14 1.60 25.19 22.47
9 . " 0.30 2:60 —25.52 - T 22477 o
1t - 1,37 2.8) 25.84 22,83
11 WTTOTTTLOI T OS%LOm T T T 254061 2289 Tt
12 . " 6.0% 2.30 25.38 22.55
. 18 . 0.66 ?.50 25,70 T T 22.83
! 14 so. 0.4¢6 2.00 26.02 22.83
i 1% . 7 0.0?7 100" CTESLIS T T 22.69 7
ﬁ . 16 . 0.06 V.80 25.56 22.55
17 . T oT 1. 30 25733 2247 -
18 .- 6.0? 2.7n 25.10 22.27
19 e 7 6.1" 2.0n 24,87 T22.13 T
rds . 4 0.64 -2,30 25,20 22.44
21 . 4 3.09 -1,90¢ 2496 T T T 22.30 o
2? ..4 0.0 - 60 24.73 22.16
L 23 VT O TSR AT T T2esT T2z
2‘ L) 2 Osoﬁ '3'80 24026 21088
2% v 19 G.4n -3,0C "24.88 - 22.13
26 .6 8.0t -3.10 24.65 21.99
27 .5 0.00 ~ -~1,20 T 24.42 - Z1.85
28 o_'s 0.01 '4000 2401& 21071 .
29 CEITTULY TG0 —EIT95 21.57
3 o & 0.0° -5.00 23.73 21“3
3! 0,4 '.’.n‘) -l"o 23050 i 21029
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APPENDIX F: GRAPHIC DISPLAYS QF RESULTS

aa - a

1. Appendix F contains exarples of graphic displays of results
for the first three examples described in Appendix E. The graphs were

run on the CALCOMP drum plotter. The program is listed in table Fl.

To run these programs, the user must check the system, program compati-
biiity, and the system library subroutines called by the program. A

run-time input by teletype is shown in table F2. Figs. F1-F6 are graphs

! of predicted soil moisture content and CI for the first three examples
described in Appendix E.

f 2, Fig. F7 illustrates an option of the plotting program. Data

for each of two (or more) years are plotted on one axis. Ten or more

years' output could be plotted with this option, thereby giving a long-

term visual display of season wetness and/or soil strength.




3 x7puaddy ‘f aT7dwexd Io3 juajuod aanysyom Ty08 pazorpaid °Td 8714

¥3AHT ONOJ3S - 3¥NLISIOU 110S LIN3J¥3d

¢S61 *SSIW °*JYNIGSHIIA *IONBY 341N
SAHO NI 3UWIL
Cov 1151 00¢ 05¢ 00¢ 0s1 001 0S 0
T T 7 T T T T c )
— -1 01

1

o

™
34NLISION IN3J¥3d




Promgrmscs  admam e cug sy e [ T,

3 xypuaddy ‘7 atdwexd 103 35 paioypaag ‘23 ‘314

43AB7T ONO3J3S - X3ONI 3NOD

2561 *SSIW *9uNESMIIA *3ONBY 3741Y
SAHO NI 3WIL
00% 6S€ 00¢ 0s2 002 0S1 001 0S g
I i ] 1 | ] 1 O
4 se1
0s2
. .
e -
m
= 3 [
[we }
m [
>
- 00s 4
_
4529
; {
4 0si M
4

SR <

S [P VS W
—




¢ TR VAT 08 N WA coprr -

P R

4 xypudaav °*z a7duexd 103 Juajucd ainjsyou 1IOS Pald vuufm.w.m 814

43AUT GNOJ3S - JUNLSIOW Ti0S L y3id
2s61 8080 dNOYI °SSIW °*JUNESHIIA °*3IINBY 341y

SABO NI 3WIlL

oov 0S€E 00g 0se 002 0s1 001 0s
] T 1 1 | N [ ) c
o1
oe ®
L -
S <
=
-
0€ =
<
(7]
-
o
1 2
gs
08
 — tttiinctiten Attty TN — i S a——




€,

Y2k aNO R I REON T 3Rbo

4°1: 8080 JNOY9 °SSIH °‘9¥NASMHIIA 3INBY 31d1Y
SAHO NI 3WIi

ooy 0se 00€ 0se 00¢ 0S1 001 0S 0
) I L§ L ¥ ' I o

scl .
“ 4.

-10s¢c

‘<,

-1SLE

LO%.

X3ONI 3NOJ

- 00S

-1S¢9

osL

-

b
w .
\
|
r — — — —_— N |




w T

v gpm—

oov

g xypuaddy °¢ prdwex3 10j IuDIUOCD 2INISTOW TTOS pajoypaad 64 31

¥3IAHT GNO33S - 3¥NISIOW T10S IN3TJY34
2S61 398Y3AY 3AILUINIL °SSIM «9yNASMIIA *39NBY 3T41Y¥

SAHG NI 3IWIL

0se ooe 0s¢e 002 0s1 007 0s 0
|} | | ] |1 1 1] | § Q
<401 ‘4
1
402 =
i m ‘
o
m
=z _
-t
0t = !
e
3 ¢
c
Jor A
<408 .
i
<409
:
_
) e ‘
sttt . — o o —— _.




g xypusddy ‘¢ ordwexd 103 1o poadIPR3d 91 ‘3H

W3AH1 ONO33S - X30NT 3INOJ
2661 39HYINY JATLBINIL *SSIM «9uNESHIIA «39NBY 3741

SAHO NI 3WIL
oo% 0sE 00€ 0s2 002 oSt 001 0S 0
1 ) \ 1 1 1 1 O
dsz1
dos2 ) |
o ¢
m ot 1
,, m
\A
dgLe
b z N
< {
4008 ,
{528
| x
vf JostL ,
! \
{

{
|
e emem \




-

N A

-

183 auo ueyl axom 103 BIBG °(J *314

(1961-0961 1TWINIBY BINYO3I1THI)
0961 HJLY¥O INO NO BLHO 40 S¥U3A OML 20 107d 1§31

SAHO NI 3HIL

ao: 0s

ood 0s€e 00¢e 0s¢ 00¢ (1]
J

I L] ¥ 1

L

*NI 9-0 JH

43

295

o e




Table Fl1
Program Lisving for Graphic Display of Fesults

1003LIBIAX]IS; 3, s 0ne
11.5LIBILATICr,r00e
$20SLIBIPLOTTs, s 000

18
14
1>
16
1/
18
19
20
21
22
2-512
24
{ ] 2%
P 26
) 27
’ 28u
: 29¢
. 30,
31
324
33
34.,
k-3¢

' i 36 .

37

% 38y
. 39..

! 400

{ 41'_1

430
449
454
460
47
48-0

500
51.
52¢
53¢
54,
55n
560
57
58
59
601

610
n 621!

630

DIMENSION X(365),Y(36%),LAB1(16),LAB2(16),LAB3(6)
DIMENSION MAXD(12),ICDM(2),1DLS(2),1DYR(2)

CUMMON I3UMMY(490),DUM(20)

DATA JX/ . H+/

D4TA gAXD/$1,28,31,30.31.30,31,31,3“.31,30,31/

L.'EV:

PAINT,"ENTER XMAX AND XMIN"

PHINT® EXAMPLE: 400.- O0.»

RtAD,XMAXI XMIN

SCX=(XMAX=-XMIN) /8,

SCALEX=8,0/({XMAX=-XMIN)

PRINT»"ENTER YMAX AND YMIN"

PHINT," EXAMPLE: 2., o."

RiAD, YMAXsYMIN

SCYS(YMAX-YMIN)/G,

SUALEY=6.0/{YMAX=-YMIN)

N=1

CALL PLOTS(LDEV)

PRINT»"TYPE IN DATA FILE NAME."

READ 14,F ILNAM

1+ FORMAT(AG)

PRINT,"ENTER NUMBER OF YEARS TO BE PLOTTED."

READ,NPL

PRINT»"DO YOU WANT ALL THE YEARS PLOTTED ON ONE GRAPH2"
PRINT»" TYPE 1 FNR YES; 2 FoR nNO"

RtaD:NOP

CALL OPEWF (3,FILNAM)

PRINT+"ENTER FIRST LINE OF HEADING CENTERED IN 48 SPACES."
READ 1 2,La81

PRINT,»t,"ENTER SECOND LINE OF HEADING IN THE SAME MANNER.,"
PRINT,"SPACE AT THE END OF FIRST HEADING LINE 1S RESERVED"
PRINT,»"BY THE PROGRAM FOR THE YEAR."

Rt AD1U2,LAB2

112 FURMAT(16A3)

PRINT+"ENTER VERTICAL AXIS TITLE CENTERED IN 18 SPACES."
READ 1 4,LAB3

1 4 FORMAT(6A3)

DO 200 K=1,NPL

L=1

NI=1

ME=(

PRINT,"ENTER BEGINNING DAY AND MONTH AND ENDING DAY AND MONTH®
PRINT,"FOR THIS YEAR, EXAMPLE:BEGIN 13 APR, AND END 28 DEC."
PHINT," ENTER: 13.,4,28,12"

RLAD, IBEGs IMB, 1END, IME

Joaz7

N 1ud 14315

1- (1BEG.LE.JDA)IBEG=(1J~1)87¢1

It (1BEG,.LE.JDA) GO TO 106

15 JDAzJDA7

1v6 PRINT,"ENTER YEAR AS FOLLOW"

1 of 3 sheets
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64)
65
66.
67
68
69
70.:
71
72,

741
754
76

781.
79
80v
81y
82n
83:
84
8%
87y
88,
89"
0.
91
92
93.
94

96,

97

98 ;

99

1000
16G:0
100
1030
1040
10-vu
1069
1080
10-0
11,0
1110
1120
1130
1150
116¢
11’0

Table F1 (continued)
Program Listing for Graphic Display of Results

PRINTs"28LANKS, ANUMBER"

RLAD 1%,1DYR(1),1IDYR(Z)

1> FORMAT(2A3)

nY 195 M=1,2

ReaD(1,1. ) (DUMINN).NN=1,9)

1 FORMAT(AS)

D? 190 J=1,6

I (MJEQ.10AND. J.LT.IMBYMESME+MAXD(L)

1" (M, ED,1.AND,J.LT.IMB)GO YO 188

1+ (L.6T,IME)GO TO 190

RuAD(2,1.)DUNM(1)
IF(L.€EQ.IME)YME=IENDME
It(L.EQ.IME) GO TO 107

ME=ME*MALD (L)

1F(M,EQ.1+AND,J.EQ.IMBINBEG=N]=N1+1BEG~-1

1'7 READ(1,2),(Y(1),I=N1,ME)

2 FORMAT(1uX,7F7.0)

IF(M,EQ. 1 AND,J.EQ.IMBINI=NI+MAXD(L)~-]BEG+1

1H(M,EQ.1.AND.J.EQ.IMB) GO TO 189

18 NI=NI*MAXD(L)

139 L=+l

170 CONTINUE

READ(1,1 )DUM(1)

175 CONTINuE

I+ (NOP.EQ+.1.AND.N,GE.2) GO TO 45

1H(N=1)16016,18

16 CaLL PLOT(0,,-30.,-3

Gi» 10 8¢

1o 1F(MODI(N,2).EQ.0)GD TO 70

CALL PLOT(15,,-12.,-3)

G0 TO 80

<« 7 CALL PLOT(0.+12.,=3)

GG Tp 82
8 CALL PLOT(2.+3.,-3)
6. CONTINUE

CALL AX1S13(0,,0.,17HTIME IN DAYS,-12,.14,8,,-1,0,XMIN,SCXe1..1,0)

“ALL AX1S513(0..0,,LAB3,18,0.,74,6.+-1,1,YMIN,SCY,1,,1,0)

CaLL SYMBOL(0.71,-n.90,0,14,_AB1,0,,48)
“ALL SYMBOL(7.10,-0.90,0,14,]JDYR,0..6)
calL SYMBOL(C,71,-3.18,0,14,LAB2,0,,48)
Call LATIC(0,,%.,6.2,8,,1,1)

45 COUNTINUE

CALL PLOT(c,,0.:3)

Un 40 1=NREG,ME

X(ly=1

YCEIS(XCII-XMIN)®SCALEX
Y(lI)scY(I)~-YMIN)®SCALEY

IPENSS

40 CONTINUE

U0 50 1=NBEG,ME

iF(Y(1).LE.O0) GO TO 65

IF(Y(1).LE.6,0) GO TO 60

A
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Table F1 (concluded)
Program Listing for Graphic Display of Results

f
‘
i
q
1

1180 Capy, PLOT(XCI)sY(])e ]PEN)
115U [pENS3

12:9 10 5.

121¢ 5 [PEN=J

1220 %9 10 S

127 50 cALL PLOT(XCI),YC1),IPEN)
1240 [PENz22

125U .9 CONTINUE

1260 [FIN.EQ.NPL) GO TO 9-
1270 NzN+l

1286 <yu CONTINUE

1290 “.) CALL PLOT(0.40.,3)
1340 valL PLOT(".,0.+999)

1316 SYOP

1380 onD
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Table F2
Example of Teletype Input for Graphic Display of Results

ENTER XMAX AND XMIN

EXAMPLE: 408., Q.
INPUT:002180 h :
? 498.,0.

ENTER YMAX AND YMIN

EXAMPLE: 484, 0.
INPUT:0062608 ’ ’
?7 60.,0.

*%*¥*FROM PLOTTER -~ PLEASE INPUT A PLOT FILE NAME
INPUT:008145
? AMSPOIL

TYPE IN DATA FILE NAML.
INPUT: 00320 ’
? PM2001

ENTER NUMBER OF YEARS TO BE PLOTTED.
INPUT:0803582 "
? 2

D0 YOU WANT ALL THE YEARS PLOTTED ON ONE GRAPH?
TYPE 1 FOR YES; 2 FOR NO

INPUT:00382

22

ENTER FIRST LINE OF HEADING CENTERED IN 48 SPACES.
INPUT:00410 "
? RIFLE RANGE, VICKSBURG. MISS: GROUP 0808

ENTER SECOND LINE OF HEADING IN THE SAME M NNER.
SPACE AT THE END OF FIRST HEADING LINE 1S RESERVED
BY THE PROGRAM FOR THE YEAR.

INPUT380450 ”

? PERCENT SOIL MOISTURE - SECOND LAYER

ENTER VERTICAL AX1S TITLE CENTERED IN 18 SPACES.
INPUT: 002488 -
? PERCENT MOISTURE

1 of 2 sheets




Table F2 (concluded)
Example of Teletype Input for Graphic Display of Results

ENTER BEGINNING DAY AND MONTH AND ENDING DAY AND MONTH -
FOR THIS YEAR. EXAMPLE:BEGIN 13 APR. AND END 28 DEC.

ENTER: 13,4,28,12 ’ ”
INPUT:00570 T
? 13,4,31,12

PO

ENTER YEAR AS FOLLOW
2BLANKS » 4NUMBER
INPUT:006582

? 1951

ENTER BEGINNING DAY AND MONTH AND ENDING DAY AND MONTH
FOR THIS YEAR. EXAMPLESBEGIN 13 APR. AND END 28 DEC.

ENTER: 13,4,28,12 ) ”
INPUT:00570

? 1,1,31.12
EINTER YEAR AS FOLLOW
2BLANKS » 4NUMBER
INFUT:008650

? 1952

STOP

RUNNING TIME: 21.7 SECS 170 TIME : 12.6 SECS

260
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APPENDIX G: PROCEDURES FOR CONVERTING MOISTURE CONTENT AND
CONE INDEX TO TERMS REQUIRED FOR THE AIRFIELD CONSTRUCTION EFFORT (ACE) MODEL

. 1. The Airfield Construction Effort (ACE) model requires as input
the moisture condition (wet or dry) and the California Bearing Ratio (CBR)
of the upper layer of surface material. Wet or dry conditions of the soil
and CBR can be derived from percent soil mcisture content and CI values,
respectively, that are output from the $MSP model. As previously discussed,
the SMSP model outputs data for the 0- to 15-cm and 15- to 30-cm layers,
respectively. Since the properties of the 15- to 30-cm layer more nearly
approximate the average properties of an upper layer of several feet of
soil thickness, which 1s of direct pertinence to the required airfield con-

struction effort, this second layer is the only layer considered in the

conversion procedures that follow.

Conversion of CI .0 CBR

2. The CBR for tie ACE model can be derived frox the following
E eguation:

CBR = 0.02 CL (15-30 cm layer)

f This equation was derived fromm an analysis of data presented in plate
43 of reference 16, and closesly approximates the relation shown in fig.
ﬁ 4.11 of reference 17. The folluwing table shows CI class values derived

from the above equation, that are equivalent to CBR classes used in the

ACE model:
Subgrade CBR Equivalent Subgrade CI
3-9 150-<500
10-20 500-1000
Gl

<61
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It should be noted that a CI less than 150 or a CBR less than 3 indi-

cates that construction effort is not considered because the soil is

too soft to permit efficient operation of equipment.

Conversion of Moisture Content to Wet or Dry States 5

3. The soil moisture content at the plastic limit (PL)* is con-
sidered to be the boundary line betwzen the dry and wet states of the
soil. Soils with moisture contents above PL act as plastic materials, adhere to
equipment, and, in general, are more difficult to work than soils with
moisture contente below PL.

4, The wet or dry conditions of the soil can be determined from

one of the two following procedures, depending upon the availability of

PL information for the soil:

a. PL of the soil is known:

] % MC (15~ to 30-cm layer)

from SMSP Model So0il Moisture Condition
<PL Dry
>PL Wet

b. PL of soil is not known: Use data from the following tab-

ulation to estimate the PL of the soil, and then compare the PL with the

*Plastic limit units are in percent moisture content.
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percent moisture content (15- to 30-cm layer), as in a above, to
determine the dry or wet condition of the soil:
Average
Region Soil Type PL
Tropical Sand 16
Silt 26
Clay 33
Laterite 22
Temperate Sand 18 ‘
Silt 23
Clay 22
Arid Sand 16
Silt 21
Clay 21

Data *r the above table were obtained from table 18 of reference 8.

Soil samples from 1066 sites were used to derive values of average PL.




